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eroo, S Mr. Tull’s Effay on Hor/e-Hoeing 
Ts Hu/bandry has been publifhed fome 
mex Years, it may be prefumed that 

, goa the World hath by this time 

inet fome Judgment of his Performance ; 
which renders it the lefs necefiary for the Edi. 
tors of this Impreffion to fay much concern- 
ing it. For every Man who has attended to 
the Subject, and duly confidered the Principles 
upon which our Author’s Method of Culture is 
founded, is an equal Judge how far his Theory 
is agreeable to Nature: Though it is but too, 
true, that few have made fufficient Experiments 

to be fully informed of it’s Worth. 

_ How it has happened, that a Method: of 
Culture, which propofes fuch Advantages to 
thofe who fhall duly profecute it, hath been fo 
long neglected in this Country, may be matter 
of Surprize to fuch as are not acquainted with 
the Characters of the Men on whom the Prac- 
tice thereof depends ; but ta thofe who know 
them thoroughly it can be noe, For it is 
certain that very few of them can be prevailed 
on to alter their ufual Methods upon any Con- 
fideration ; theugh they are convinced that their 
A 2 en SOR 
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continuing therein difables them from paying | 
their Rents, and maintaining their Families. 
And, what is ftill more to be lamented, thefe 
People are fo much attached to their old Cuf- 
toms, that they are not only averfe to alter them 
themtetyes, but are moreover induftrious to pre- 
vent others from fucceeding, whoattempt to.in- 
troduce any thing new; and indeed have it too 
generally 1 in their Power, to defeat any: Scheme 
which 1s not agreeable to their own Notions ; 
feeing it muft be executed by the fame Sort of 


Hands, 
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This naturally accounts for Mr. Tu//’s Huf- 
bandry having been fo little practifed. But as the 
Methods commonly ufed, together with the. 
mean Price of Grain for fome Years paft, have 
brought the Farmers eyery-where fo low, that 
they pay their Rents very ill, and in many Places 
have thrown up their Farms; the Cure of thefe 
Evils is certainly an Obje& worthy of the pub- — 
lic Attention: For if the Proprietor mutt be re- 
duced to cultivate his own Lands, which cannot 
be done but by the Hands of thefe indocile Peo- 
ple, it is eafy to guefs on which Side his Balance 
of Profit and bag will turn. ! 

This Confideration, together with ‘many | 
others which might le enumerated, hath i in- 
duced the Bdgork to recommend this Treatife 
once more to the ferious Attention of every one. 
who withes well to his Country; in hopes that fome 
may be prevailed upon, by regard either to the 

5 public 
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public Good or their own private Intereft, to give 
the Method here propofed a fair and impartial 
Trial: For could it be introduced into feveral Parts 
of this Country by Men of generous Principles, 
their Example might, in time, eftablifh the Prac- 
tice thereof, and bring it inte general Ufe; 
which is not to be sancti by any other means. 

It is therefore to fuch only, as are qualified to 
judge of a Theory from the Principles on which 
it is founded, that the Editors addrefs them- 
felves, defiring they will give this Effay another 
Reading with due Attention: and at the fame 
time they beg leave to remind them how unfit 
the common Pradtifers of Hufbandry are to pafs 
Judgment, cither on the Theory or Pra@tice of 
this Method ; for which Reafon it is hoped that 
none will be influenced by fuch, but try the Ex- 
periment themfelves with proper Care.- 

| As a Motive to this it is to be obferved that, 
although the Method of Culture here propofed 
has made little Progrefs in England, it is not 
like to meet with the fame Negleét abroad, 
efpecially in France; where a Tranflation of 
Mr. Zul/’s Book was undertaken, at one and the 
fame time,. by three different Perfons of Confi- 
_ deration, without the Privity of each other: 
But afterwards, Two of them put their Papers 
into the Hands of the Third, Mr. Du Hamel 
du Monceau, of the Royal Academy of Sciences 
at Paris, and of the Royal Society at London ; 
who has publifhed a Book intituled, 4 Trea- 
os ae tife 
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tife of Tillage, on the Principles of Mr. Tull. 
The ingenious Author has indeed altered the 
| Method obferved by Mr. Tull in his Book ; yet 
has very exactly given his Principles and Rules : 
But as he had only feen the Firft Edition of the 
Hor fe-Hoeing Husbandry, fo he is very defective 
in his Defcriptions of the Ploughs and Drills, 
which in that were very imperfect, and were 
afterwards amended by Mr, Tull in his Addi- 
tions to that Effay. 

One of our principal Reafeons for ‘tine No- 
tice of this Book is, to fhew the Comparifon 
this Author has made between the Old -WenGet 
of Hufbandry and the New. By his Calculation 
the Profits arifing from the New, are confider- 
ably more than double thofe of the Old. For, 
according to him, the Profits of Twenty Acres 
af Land or ren Years, amount, at 10d, 1 per 
Livre, i a 
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which makes a prodigious Difference in favour 


of the latter. As this Computation was.made 


by one who cannot be fuppofed to have any 
Prejudice in favour of Mr. Zull’s Scheme, it 
will naturally find more Credit with the Pub- 
lic than any Comparifon made by Mr. Tull 
himfelf, or by fuch as may have an Attachment 
to his Principles. | 

It may probably be expected, that os 
tors thould take Notice of fuch @bjections as — 
have | 
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have been made, either to Mr. Tu/l’s Theory 
or Pradtice ; but we do not know any that in 
the leaft affect his Principles: They ftand un- 
controverted: Nor are there any to the Practice, 
which may not be equally urged againft every 
Sort of Improvement. One of the principal 
which have come to our Knowlege is, it’s being 
impracticable in common Fields, which make 
a great Part of this Country, without the Con- 
_ currence of every one who occupies Land in the 
fame Field. But doth not this equally affect the 
Old Hufbandry? For every fuch Perfon is obliged 
to keep the Turns of plowing, fallowing, @&e. 
with the other Occupiers; fo that if any of them 
were inclinable to improve their Lands, by fowing 
Grafs-feeds, or any other Method of Culture, 
they are now under the fame Difficulties as they 
would be, were they to practife Mr. Tu//’s Me- 
thod. ‘Therefore this is rather to be lamented 
as a public Misfortune, than to be brought as 
an Objection to the Practicablenefs of that Me- 
thod.. Others object, that the introducing this 
Sort of Hufbandry is unneceffary, feeing the 
Improvements which are made by Grafs-feeds 
are fo confiderable; befides, that the Re- 
turns made by the Fold and the Dairy, being 
much quicker than thofe of Grain, engage 
the Farmer to mix Plowing and Grazing 
together, But when this is duly confidered it 
can have no fort of Weight: for is it not well 
known that, in thofe Farms where the greateft 

| A 4 Im, 
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Improvements have been made by Grafs-feeds, 
the Quantity of Drefling:required for the Arable 
Land often runs away with moft of the Profit 
of the whole Farm? efpecially when the Price 
of Grain islow. And if this be the Situation, 
of the moft improved Farms, what muit be the 
Cafe of thofe which chiefly confift of Arable 
Land; where moft of the Dreffing muft be 
purchafed at a great Price, and often fetched 
from a confiderable Diftance? Add to this the 
oreat Expence of Servants and Horfes, unavoid- 
able in Arable Farms; and it will appear how 
great the Advantages are which the Grafier 
hath over the plowing Farmer. So that it is 
much to be wifhed, the Practice of mixing the 
Two Sorts of Hufbandry were more generally 
ufed in every Part of the Kingdom; which 
would be far from rendering Mr. Zuz//’s Method 
of Culture ufelefs; feeing that, when it is well 
underfteod, it will be found the fureft Method 
to improve both. 
» For although Mr. Tul ebiety, confined. the 
Practice of his Method to the ProduGion of. 
Grain (which is a great Pity), yet it may be ex- 
tended to every Vegetable which is the Object. 
of Culture in the Fields, Gardens, Woods, &c. 
aud perhaps may be applied to many~ other 
Crops, to equal, if not greater Advantage, than 
to Corn. 

_ In the Vineyard it pay been long oraétifedh 
with Succefs; and may ‘be ufed in sie Hop- 
Ground 
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Ground with no lefs Advantage: . For the Cul- 
ture of Beans, Peas, Woad, Madder, and other, 
large-growing Vegetables ; as) alfo for Lucern, 
Saintfoin, and the larger Grafles; we dare ven- 
ture to pronounce it the only Method of Cul- 
ture for Profit to the Farmer.;. feeing that, in 
all thefe Crops, one Sixth Part of the Seeds now 
commonly fown will be. fufficient for the fame. 
Quantity of Land, and the Crop in Return will 
be much greater; which, when the Expence of 
Seeds is duly confidered, will be found no {mall 
Saving to the Farmer. 
Nor fhould this Method of Culture be con-= 
fined to Europe: for it may. be practifed to as 
great Advantage in the Brzti/h Colonies in 
America, where, in the Culture of the Sugar- 
Cane, Indigo, Cotton, Rice, and almoft all the 
Crops of that Country, it will certainly fave a 
great Expence of Labour, and improve the 
Growth of every Plant, more than can be 
imagined by fuch as are ignorant of the Bene- 
fit arifing from. this Culture. And fhould the 
Subjects of Great Britain neglect to introduce 
this Method into her Colonies, it may be pre- 
fumed our Neighbours will take care not to 
be blameable on this Head; for they feem to be 
as intent upon extending every Branch of 
Trade, and making the greateft Improvements 
of their Land, as we are indifferent to both: 
So that, unlefs a contrary Spirit be foon exerted, 
the Balance of Trade, Power, and every other. 
Advantage, muft be againft us, eek Dene 
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There have been Objections made by fome 
to Mr. Tull’s Method, as if it were practicable. 
only on fuch Lands as are foft and light, and 
not at all on ftiff or tony Ground. That it hath 
not been practifed on either of thefe Lands in 
England we are willing to grant; but we muft 
not from thence infer that is impoffible to ap- 
ply it tothem. For the Hoe-Plough has been 
very long ufed in the Vineyards in many,Coun- 
tries, where the Soil is ftronger, and abounds 
with Stones full as much as any Part of this 
Country. However, though the Ufe of this 
Plough may be attended with fome Difficulties 
upon fuch Land, for Wheat, or Plants of low 
Growth, whofe Roots may be in Danger of 
being turned out of the Ground, or their Tops 
buried by the Clods or Stones; yet none of the 
larger-growing Plants are {ubject to the fame In- 
conveniencies. Befides, the ftronger the Soil is, 
the more Benefit will it receive from this Me- - 
thod of Culture, if the Land be thereby more 
pulverized ; which will certainly be the Confe- 
quence, where the Method laid down by Mr. 
Tull is duly obferved, , 
~ But as moft Inftruments, in their Firft Ufe, — 
are attended with fome Difficulty, efpecially in’ 
the Hands of fuch as are indocile, the Hoe-plough 
has been complained of, as cumberfome and 
unwieldy tothe Horfe and Ploughman. But per- 
haps this arifes chiefly from the Unwillingnefs of 

the Workmen to herrenaee any new In{triment: 
Indeed ~ 


RR Wee! aire, xi 
Indeed, feeing little is to be expected from thofe 
who have been long attached to different Mes 
thods, the fureft Way to promote the Ufe of it, 
is to engage young Perfons, who may probably 
be better difpofed, to make the Trial at their 
firft entering into Bufinefs; and then a little 
Ufe will make it eafy. It is proper to obferve 
here, that the Swing-plough, which is com- 
monly ufed in the deep Land about London, will 
do the Bufinefs of the Hoe-plough in all Ground 
that is not very ftrong, or very ftony; and that 
where it is fo, the Foot-plough, made propor- 
tionably ftrong, will completely anfwer all 
Purpofes. But it muft be remembered, that 
when thefe are ufed to hoe Corn, the Board 
- on the Left Hand af the Plough, an{wering 
the Mould-Board, muft be inher: be: other- 
— wife fo much Earth will run to the Left Side, 
as to injure the Crop when it is low. 

The Drills are excellent Inftruments ; yet we 
imagine them capable of fome farther Improve- 
ment. Parallel Grooves, at about an Inch 
afunder, round the Infide of the Hopper, 
would fhew the Man who follows the Drill, — 
whether-or no both Boxes vent the Seed equally. 
By an Hitch from the Plank to the Harrow, 
the latter may be lifted to a proper Heighth, fo 
as not to be in the Way when the Ploughman 
turns at the Headland. T'wo light Handles on the 
Plank, like thofe of the common Plough, would 
enable the Perfon who follows the Drill to keep 
it from falling off the Middle of the Ridge. It 

may 
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may alfo be ufeful, in wet Weather, to double 
the Drills; by which means Two Ridges may 
be fown at the fame time, the Horfe go= 
ing between them: For the Planks of Two 
Drills, each Plank having one of the Shafts 
fixed to it, may be joined End for End by Two 
flat Bars of Iron, one on each Side, well fee 
cured by Iron Pins and Screws; and, by cor- 
refponding Holes in the Planks and Bars, the 
Diftance between the Drills may be altered, ac+ 
cording to the. different Spaces between the 
Ridges, 

The Alterations made by the Editors of Ts 
Impreffion are little more than omitting the 
controverfial Parts of the Book, which were 
judged of no Service to the Reader, as they. 
no-ways affected the Merits of Mr, Tu/’s Prin~ 
ciples. | 
But as he endeavoured to ea his 
Theory by drawing a Comparifon between the 
Old Method of Culture and the New, fo we 
beg leave to annex a Computation of the Ex- 
_ pence and Profit of each; for which we are 
obliged to a Gentleman, who for fome Years 
practifed both, in a Country where the Soil was 
of the fame Natnie with that from whence 
Mr. Tull drew his Obfervations, vz. light and 
chalky. And we chufe to give this the rather, 
as it comes from one who has no Attachment 
to Mr. Tuli's Method, farther than that he 
found it anfwer in his Trials. We appeal to 
Experience, whether every Article in this Cal- 

| culation 
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culation is not eftimated in favour of the Com- 
mon Hufbandry ; whether the Expence be not 
rated lower than moft Farmers find it, and 
the Crop fuch as they would tejoice to fee, but 
feldom do, in the Country where this Com- 
putation was made. 
_ In the New Hufbandry every Article is put 
at it’s full Value, and the Crop of each Year is 
Four Bufhels fhort of the other; tho’, in fe- 
veral Years Experience, it has equalled, and 
generally exceeded, thofe of the Neighbours 
hood in the Old Way. 


An Eftimate of the Expence and Profit of Ten 
_ Acres of Land in Twenty Years, 
I. In the Old Way. 
Firft_ Year, for Wheat, cofts 
te ke dee ey 
Firtt Flowing, at 65. ae 
— Acre - dlirintitais 
Second and Third Ditto, 
at 85. per Acte = ha 6 ie 
Manure, 305. per Acre 1 © O 


Two Hatrowings, perk 


“22 Q. ° 
Sowing, at 25. 6d. per 
is le 

Seed, three Buthels er 6 
Acre, at 4.5. per Buth 

Weeding, at 2s, perAcre 1 © 

Reaping, Binding, ae 


5° o 


o .}6O 
Face 11.15: 


oe. 


Carrying, at 65. per 
Acre ee ee 
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: Prorat, 
Brought over J HOO gyi gat ote 
Second Year, for Barley, cofts11, 
6s, 8d. viz: | 
Orice Plowing, at 65. ee ‘at cits 
Acre - - Sha Ss ofp” 
Harrowing and Sowing} : 
at rs, Od. per Acre w "5 ? ) 
Seed, 4 Bufhels per Acre, we o 
at 2s. per Buthel - °t ee ih 
Weeding, at 1s. per Acre © 10 ' 
Cutting, Raking, and Car- 
rying, at 35. 2d. pt rir 8 
Boy: Ae a 
Grafs-Seeds, at 3 pe Wy! 
WO 8 0 ac Sala, a: a Q 
| ir 6 8 
44 11 8 


Third and Fourth Venus lying inj, 
Grafs, coft nothing ; So that the | 
Expence of Ten Acres in Four 9222 18 4 
Years comes to 44/. 115, 84. 
andin Twenty Yearsto - -* 


Firftt Year’s Produce is}. . 
bss. ee 


half a Iboad of Wheat 
per Acre, at.7/ - = : 
Second Year’ s Produce is 
Two Quarters of Bar- 20° 0 9 | 
ley per Acre, at 1/1, - Be 
Third and. F ourth Years he 
Grafs is valued ated, l, ibis» Sa gfe Diane ee 
ros, per Ace o- Eel 
$o that: the Produce of 
Ten Acres in Seed 
Yearsis  - 


oy 
O O }O 
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And in Twenty Years it will be - 370 0 o 
Dedué the Expence, and there re-?) ——_+~ 

mains clear Profit on Ten Acres bra7 x 8 
- in2o Years! by the Old Way - }———~— 

| Il. In the New Way. 
Firft Year’s extraordinary 

Expence is, for plow-] 7. 5. d, 

ing and manuring the} -- - - 22 © @ 

Land, the fame as in 


way - 
Plowing cnce more, at | 
RMR ACS ee 


Seed, g Gallons per Acre, 
at 4.5. per Bufhel - 
Drilling, at 7d.perAcre a © I0 


Hand-hoeing and Weed- | 
ing, at 25. 6d. per Acre i “ian 
’ Horfe-hoeing Six times,]. . 
at 105, per Acre - t ME titi 


Reaping, Binding, and | 
Carrying, at 65. ai 5 ee sR 8 9 
Acre - - 

‘The ftanding annual 2 

Charge on Ten Acres is 13.15 10 
Therefore the Expence on Ten? , 63 

Acres in Twenty Yearsis - - +) 75 * 
‘Add the Extraordinaries of the x6 8 

Firft Year, and the Sum is - - $297 . 

. ohombhe yearly Produce is at leaft 
Two Quarters of Wheat per Acre, § 

at 1/. 8s. per Quarter ; which, on ane ch 0 @ 

Ten Acres: in Twenty Years, a! 

mounts f0 -- 9 2 «© =. = «= & 

Therefore, all things paid, there hats 

remains clear Profit on Ten Acres $262 3 4 

in Twenty Years by the New Way iz — 


mae 
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So that the Profit on Ten Acres of Land in 
Twenty Yea, in the New Way, exceeds that 
in the Old by 135/. 15. 8d. and confequently 
4s confiderably more than double thereof: an 
ample Encouragement. to. practife a Scheme, 
whereby fo great Advantage will arife from 
fo fmall a Quantity of Land, in the Compafs of 
aiTwenty-one Years Leafe; One Year being 
allowed, both in the Old and New Way, ‘for 
preparing the Ground. erm 
It ought withal to be obferved, that Mr. Tut's 
Hufbandry requires no Manure at all, tho’ we 
have here, to. prevent Objections, allowed the 
Charge thereof for the firft Year; and moreover, 
_ that tho’ the Crop of Wheat from the Drill- 
plough is here’ put only at T'wo Quarters on an 
Acre, yet Mr. Zui] himéelf, by atual Experiment 
and Meafure, found the Produce of his drilled 
Wheat-crop amounted to almoft Four Quarters 
on an Acre: And, as he has delivered this Fact 
upon his own Knowlege, fo there is no Reafon to 
doubt of his Veracity, which has never yet been 
ecalled_in queftion. But that we might not be 
‘fappofed to have any Prejudice in favour, of 
“his Scheme, we have chofen to take the Calcu- 
-Jations of others rather than his, having: no 
other View in what we have faid, than to promote 
the Caufe of Truth, and the public Welfare, - 
_ The Wheat and Turnep Drill-Boxes, or the-Drill-Plough com- 
___ plete, mentioned in this Treatife, may. be had at Mr. Mudforq’s 
in Curfitor-firect, Chancery-lane, Londen. | 


ae 


Ge Er ae Ms 


abet INCE the moft immediate Ufe of Agri 
¢ lay culture, in feeding Plants, relates to their 
see » Roots, they ought to be treated of in the 
Ree firft Place. 

“Roots are very different in different Plants: But ’tis 
not neceffary here to take ‘hotice of all the nice Di- 
{tinétions of them; therefore Tl fhall only divide them 
in general into ee Sorts, wz. Horizontal-Roots, and 
Tap- Roots, which may include them all. 

All‘have Branchings and Fibres going all manner 
of ways, ready to fill the Earth that is open. 

But fuch Roots as I call Horizontal (except of Trees) 
have feldom any of their Branchings-deeper than the 
Surface or Staple of the Earth, that is commonly 
mov’d by the Plough or Spade. 

The Tap-Root commonly runs down Single and 
Perpendicular (a), reaching fometimes ey Fa- 
thoms below. 

This (tho it goes never fo deep) has horizontal 
ones paffing out “all round the Sides; and: extend to 
feveral YardsDiftance from it, after they are by their 


(a) In this manner defcends the firtt Root of every Seed; but 
of Corn very little, if at-ali,* deeper than the Earth is tilled. 

_ Thefe firft.Seed-Roots of Corn die as foon as the other Roots 
come out near the Surface, above the Grain; and therefore this 
firft is not called a'Tap-Root; but yet fome of the next Roots 
that come out near the Surface of the Ground, always reach 
down to the Bottom of the pulveriz’d Staple; as may be feen, if 
you carefully examine it in the Spring time ; but this firft Root 
in Saint-foin becomes a Tap-Root. 


Bo Minute- 


+ Of Roors and Leaves. Chap. I. 


Minutenefs, and earthy Tincture, become invifible to 
the naked Eye. 


4 Method how to jind the Diftance to which . 
Roots extend Herizontally. 

Pl. 6. Fig. 7. Is a Piece or Plot dug and made 

. fine in whole hard Ground, the End 4 2 Feet, the 
End ‘B 72°Feet, the Length of the Piece 20 Yards ; 
the Figures in the middle ‘of it are 20 Turneps, fown 
early, ‘and: well. hod. 
. The manner, of this Hoing mult be at firft near 
the Plants; with a Spade, and each time afterwards, 
a Foot farther Diftance, till all the Earth be once well 
dug; and if Weeds appear where it has been fo dug, 
hoe them out fhallow with the Hand-Hoe. But 
dig all the Piece next the out Lines deep every time, 
that it may be the finer for the Roots to enter, when 
they are permitted to come thither. 

_If thefe Turneps are all. gradually bigger, as they 
ftand nearer to the End B, ’tis a Proof they all extend 
to the Outfide of the Piece; and the Zurnep 20 will 
appear to draw Nourifhment from Six Feet Diftance 
from its Centre. 

But if the Turneps 16, 17, 18, 19, 20, acquire 
no greater Bulk than the Turnep 15, it will be clear, 
that their Roots extend no. farther than thofe of the 
Turnep 15 does; which is but about 4 Feet. 

By. this Method the Diftance of the Extent of Roots 
of any Plant may be difcover’d. 

W hat put me upon this Method was an Obfervation 
of Two Lands (or Ridges) drill’d with Turneps in 
Rows, a Foot afunder, and very even in thems the 
Ground, at both Ends, and one Side, was hard and 
unplow’ d; the Turneps, not being ho’ d, were very 
poor, fmall, and yellow, except the Three outfide 
Rows, B, C, D, which ftood next to the Land (or 
Ridge) E, which Land being plow’d and harrow’d, 
at the time the Land 4 ought to have been ho’d, 
‘ | gave 
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pave a dark flourifhing Colour to thefe three Rows 5 
and: the Turneps in the Row D, which ftood:fartheft — 
off from the new-plow’d Land £, received fo much 
Benefit’ from it, as to grow twice as‘ big ‘as any of 
the more’ diftant Rows... The Row-C) beinga Foot 
nearer’ to ‘the new-plow’d: Land, ‘became: twice’ as 
large ‘as thofe in-D.; but the Row B, which was next 
to the Land #, grew much larger yet (a)iou. sors 

F Plate 6: is a-Piece of hard whole. Ground, of a 
about two Perch: in Length, and about,2 or 3 Feet 
broad, lying betwixt thofe Two Lands,< which had 
not been plow’d that Year; *twas:remarkable, that 
during the Length: of this interjacent hard Ground, 
the Rows B, C, D, were as? {mall and yellow as 
any in the Land. } ig 

The Turueps in the Row D, about three Feet diftant 
from the Land £, receiving a double Increafe, proves 
they had as much Nourifhment from the Land EZ, as 
from the Land 4, wherein ‘they ftood ; which Nou- 
rifhment was brought by lefs than half the Number 
of Roots-of each of thefe Turneps. | 

In- their own Land they muft have extended. a 
Yard all round, elfe they could not have reach’d the 
Land £, wherein ’tis probable thefe few Roots went 


(a) A like Obfervation to this on the Land FE, has been made 
in feveral Turnep-Fields of divers Farmers, where Lands adjoin- 
ing to the Turneps have been well tilled; all the Turneps of the 
contiguous Lands that were within three or four Feet, or more, 
of the newly pulveriz’d Earth, received as great, or greater In- 
creafe, in the Manner as my Rows B C D did; and what is yet a 
greater Proof of the Length of Roots, and of the Benefit of deep 
Hoing, all thefe Turneps have been well Hand-ho’d; which is a 
good Reafon why the Benefit of the deep Pulveration fhould be 
perceivable at a greater Diftance from it than mine, becaufe my 
‘Tameps, not being hoed at all, had not Strength to fend out their 
Roots through fo many Feet of unpulveriz’d Earth, as thefe can 
through their Earth pulveriz’d by the Hoe, tho’ but fhallowly. 

This Obfervation, as "tis related to me (I being unable to go 
far enough to fee it myfelf), fufficiently demonftrates the mighty 
Difference there is between Hand-hoing and Horfe-hoing. 


1% ~ Ba ‘more 
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more than:another «Yard, to give each 'Turnep as 
much Increafe as: all the Roots had:done in theif own 


Land.. 


Noutrithment taken at the Extremities of the Roots 
in the Land Z, might enable the Plants to fend -out 
more new: Roots in ‘thei own Land, and receive fome- 
thing moré from thence. 

The Row C being twice» as big. a as the Riawy D, 
mot be fuppos* d:to extend. twice as far; and hie 
Row .B, four times as far, in proportion’ as it was 
of a Bulk:quadruple to the Row: D. 

A Turnep has-a\Tap-Root, from: whence all theft 
| Horizontal- Roots are deriv’d.y 


And ’tis obfervable ;. that beet thefe two Lance 


there was a’ Trench; or Furrow,..of about the Depth 
of Nine or Ten Inches, where thefe Roots muft de- 
feend firft,.andithen afcend into the Land £: But it 


muft be noted, that fome: {mall Quantity of Earth 


was, by the Harrowing, fall’n into this: Furrow, 
elfe the Roots could not have pafs’d thro’ it: 7 
» Roots will follow the im Higa (a), by defeend- 


ing 


fe) A Chalk- Pit, contiguous to are the Area of ba 3a 
being, about 40 Peach of Ground, was.made clean and {wept ;. fo 
that there was not the Appearance of any Part of a Wegetable, 
more than in the Barn’s Floor: Straw was thrown from thence 
into the Pit, for Cattle to lie on; the Dung made thereby was 
haled away about Three Years . after the Pit had been cleanfed ; 
when, at the Bottom of it, and upon the Top of the Chalk, the 
Pit was cover’d all over with Roots, which came from a Witch- 
Elm, not more than Five or Six Yards in Length, from Top to 
Woven. and which was about Five Yards above, and Eleven 
Yards from the Area of the Pit; fo that in Three Years the Roots 


of this ‘Tree extended themfelves Eight times the Length of the 


Tree, beyond the Extremities of the old Roots, at Eleven Yards 


Diftance from’ the Body dy: The annual- increafed Length of the 


Roots was near Three times as much the Height of the Tree. 
I’m told an Objedtion hath been made from hence againft, the. 


Growth of a Plant’s being in proportion to the Length ofits Rewts 5 
but when the Cafe is fully Rated, the Objection may vanifh. ‘This 


4 W itch- 


» Except that it vill hereafter appear, that) the thes 
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ing perpendicularly, and-mounting again in the fame 
manner: As I have obferv’d the Roots of a Hedge 
to.do,»that have pafs’d a fteep Ditch two Feet deep, 
and, reach’d thé Mould on the other fide, and there 
fill it; and digging Five Feet diftant. from the Ditch, 
found the Roots large, tho’ this Mould was very {hal- 
low, and no Roots below the good Mould. : 
So in an Orchard,’ where the Trees are planted too 
deep, below the Staple or good Mould, the Roots, 
at a little Diftance from the Steins. are all as near the 
upper Superficies of the Ground, as..of.thofe Trees, 
which are planted higher than the Level of the Earth’s 


Surface.: att ; 

But the Damage of planting a\ Tree. too: low .in 
moift Ground is, that in paffing thro’ this. low Part, 
ftanding in Water, the Sap is chill’d, and, its, Circu- 


lation thereby retarded, | 

One Caule of Peoples. not fufpecting, Roots to 
extend to the Twentieth Part of the Diftance, which 
in reality they do, was from obferving thefe Horizon- 
tal-Roots, near the Plant, to be pretty taper; and if 
they did diminith.on, in proportion to- what they do 


Witch-Elm is a very old decay’d Stump, which is here called a 
Stagger, appearing by its Crookednefs to have been formerly a 
Plafoer in ‘an old White-thorn Hedge wherein “it ftands: It had 
been lopped many Years before that accidental Increafe of Roots 
happened ; it was ftunted, and fent out poor Shoots; but in the 
third Year of thefe Roots, its Boughs being moit of them hori- 
zontally inclined, were obferved to grow, vigouroufly, and the 
Leaves were broad, and of a flourifhing Colour; at the End of 
the third Year all thefe Roots were taken away, and the drea 
being a Chalk-Rock lying uncovered, round the Place where the 
Single Root, that produced all thefe, came out of the Bank, no 
more Roots could run out on the bare Chalk, and the Growth of 
the Boughs has been but little fince. . 
- Wheat, dvili'd in Double Rows in November, ina Field well 
tll’d before Planting, look’d yellow, when about Eighteen 
Inches high; at Two Feet Diftance from the Plants, the Earth 
was Ho-plow’d, which gave fuch Nourifhment to ’em, that they 
recover'd their Health, and changed their fickly Yellow, to a lively 
green Colour, 


B3 there, 
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there, they ‘muft foon come 'to.an End.oBat ‘the 
Truth ‘is, ‘that after a few Inches, they are not dif- 
cernibly tapér, but pafs on to their Ends very nearly 
of ‘the fame Bignefs ; thismay be feen in Roots grow- 
ing in Water, Tana in fome other, tho’ with: fauch 
Care and Difficulty. 

In pulling up the aforemention’d able their 
Roots feem’d to end at few Inches Diftance from the 
Plants, they being farther off, too fine to be per celv ‘d 
by ordinaty Obfervation. 

“I found an extreme {mall Fibit on the'Side of a 
Carrot, much lefs than a Hair; but thro’ a Micro- 
{cope it appear’d a large Root, not taper, but: bro- 
ken off fhort at the End, which itis probable might 
have (before broken off) extended’ near as’ far’as the 
Turnep Roots did. It had many Fibres going out of 
it, and I have feen that a Carrot will draw Nourith- 
ment from a ean Diftance, tho’. the Roots are al- 
moft invifibles* w here they come out of the Carrot 

. itfelf. : 

By the Piece F Plate 6. may be feen, that tho 
Roots cannot penetrate, unlefs the Land be open’d 
by Tillage, €c. 

As Animals of different Species have their Guts 
bearing different Proportions to the Length of their - 
Bodies; fo *tis probable, different Species of Plants — 
may have their Roots as different. But if thofe which 
have fhorter Roots have more in Number, and hav- 
ing fet down the means how to know the Length of 
them in the Earth, I leave the different Lengths of 
different Species to be examin’d by thofe who will 
take the Pains of more Trials. This is enough for 
me, that there is no Plant commonly propagated, but. 
what will fend out its Roots far enough, to have the 
Benefit of all the ho’d Spaces or Intervals I in the 
following Chapters allot them, even tho’ they fhould 
not have Roots fo long as their Stalks or Stems, _ 


And 
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And this ¢reat Length of Roots will appear very 
reafonable, if we compare the Largenefs of the Leaves 
(which are the Parts ordain’d for Excretion) with the 
Smalnefs of the Capillary Roots, which muft ‘make 
up in Length or Number what they want in Bignefs, 
being deftin’d to range far in the Earth, to find out 
a Supply of Matter ‘to maintain the whole Plant ; 
whereas the chief Office of the Stalks and Leaves is 
only to receive the fame, and ‘to difcharge into the 
Atmofphere fuch Part thereof as is found unfit for 
Nutrition; a much eafier Tafk than the other, and 
confequently fewer Paffages fuffice, thefe ending in 
an obtufe Form ; for otherwife the Air would not be 
able to fuftain the Stalks and Leaves in their upright 
Pofture; but the Roots, tho’ very weak and flender, 
are eafily fupported by the Earth, gue mbeepe 
their Length, Smalnefs, and Flexibility. 

Plants have no Stomach, nor Oefopbagus, which 
are neceflary to convey the Mafs of Food to an Ani- 
mal: Which Mafs, being exhaufted by the Lacteals, 
is eliminated by way of Excrements ; but the Earth 
itfelf being that Mafs to the Guts (or Roots) of 
Plants, they have only fine Recrements, which are 
thrown off by the Leaves. 

In this, Animal and Vegetable Bodies agree, that 

Guts and Roots are both. injured by the open Air ; 
and Nature has taken an equal Care, that both may 
be fupply’d with Nourifhment, without being expos’d 
toit. Guts are fupply’d from their Infides, and 
Roots from their Outfides. 
All the Nutriment (or Pabulum) which Guts re- 
ceive for the Ufe of an Animal, is brought to them ; 
but Roots muft fearch out and fetch themfelves all 
the Pabulum of a Plant ; therefore a greater Quantity 
of Roots, in Length or Number, is neceffary to a 
Plant, than of Guts to an Animal. 

All Roots are as the Inteftines of Animals, and have 
os Mouths or La¢teal Veffels opening on their outer 


B 4 {pongy . 


—8 Of Roots and Leaves. Chap. I. 
{pongy Superficies, as the Guts of Animals have theirs 
opening in their inner fpongy Superficies, 

‘The Animal Lacteals take in their Food by the 
Preffure that-is made from the Periftaltic Motion, 
and that Motion caus’d by the Action of Refpiration, 
both which Motions prefs the Mouths of the Lacteals 
againft the Mafs or Soil which 1s-within the Guts, and 
bring them into clofer Contact with it. 

Both thelfe Motions are fupply’d in Roots by the 

Preflure occafion’d. by the Increafe of their Diameters 
in the Earth, which’ preffes their Lacteal. Mouths 
again{t the Soil without. But in fuch Roots as live 
in Water, a Preffure is conftantly made againft the 
Roots by the Weight and Fluidity of the Water; 
this preffes fuch fine Particles of Earth it contains, 
and which come into Contact with their Mouths, the 
clofer to them, | | 
- And when Roots are in a till’d Soil, a great Pref- 
fure is made againft them by the Earth,. which con- 
{tantly fubfides, and preffes their Food clofer and clofer, 
even into their Mouths ; until itfelf becomes fo hard 
and clofe, that the weak Sorts of Roots ‘can. penetrate 
no farther into it, unlefs re-open’d By new Tillage, 
which is call’d Hoing, 
- When a good Number of Single-Mint Stalks had 
ftood in Water, until they were well ftock’d with 
Roots from their Two lower Joints, and fome of them 
from Three Joints, I fet one in a Mint-Glafs full of 
Salt-water ; this Mint became perfectly dead within 
three Days. 

Another Mint I put into a Glafs of fair Water ; but 
I immers’d one String of its Roots (being brought 
over the Top of that Glafs) into another Glafs of 
Salt-water, contiguous to the Top of the other Glafs:. 
This Mint dy’d alfo very foon. 

Of another (ftanding in a Glafs of Water and Earth 
till it grew vigoroufly) I ty’d one fingle Root into a 
one which held a Spoonful of dry Salt, adjoining fe 

_ the 
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the Top of the Glafs, which kill’d:-this {trong Mint 
alfo. _I found that this Salt was foon diffolv’d; tho’ 
on the Outfide of the Glafs; and tho’ no Water 
reach’d fo high,' as. to be within Two Inches of the. 
Joint which produc’d this Root: The Leaves of all 
thefe were falt as Brine to the Tafte. 
. Of another, I put an upper Root-into a fmall Glafs 
of Ink, inftead of a Bag of Salt, in the Manner 
above-mention’d ; this Plant was alfo kill’d by fome 
of the Ink Ingredients. The Blacknefs was not com- 
municated to the ‘Stalk, or, Leaves, which inclin’d 
rather to a yellowifh Colour as they died, which 
feem’d owing to the Copperas, 
I made a very ftrong Liquor with Water, a 
bruifed Seeds. of HiildsGaslieh, vand, filling a Glafs 
therewith, plac’d the Top of. it clofe to the Top of 
another Glafs, having in i1t-a Mint, two or three of 
whofe upper Roots, put into this ftinking, Liquor; 
full of the bruifed Seeds, and there remaining, it kill’d 
the Mint in fome time; but it, was much: Jonger in 
dying than the others were with Salt and Ink. It might 
_ be, becaufe thefe Roots in the Garlick were very {mall; 
and did not bear fo great a Proportion to their whole - 
Syftem of Roots, as the Roots, by which the other 
Mints were poifon’d, did to theirs. | 
| When ‘the Edges of the Leaves began to change 
Colour, I chew’d many of them in my Mouth, and 
found at firft the ftrong aromatic Flavour of Mint, 
but that was foon over; and then the naufeous Tafte 
of Garlick was very perceptible to my Palate. 
 Lobferv’d, that when the Mint had ftood in.a Glafs 
of Water, until it feem’d to have finifh’d itsGrowth, 
the Roots being about a Foot long, and of an earthy 
Colour, after putting in fome fine Earth, which funk 
down to the Bottom, there came from the upper Joint 
a new Set of white Roots, taking their Courfe on the 
Outfide of the Heap of old Roots downwards, until 
they reach’d the Earth at the Bottom; and then, alter 
ome 
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fome ‘time, came to be of the fame earthy Colour 
with the old ones. 

Another Mint being well rooted’from Two Joints 
about Four Inches ‘afunder ; ; I plac’d the Roots of the 
lower Joint in a-deep Mint-Glafs, ‘having Water at 
the Bottom, and-the Roots of the. upper Joint i into a 
fquare Box, contriv’d for the Purpofe, ftanding over 
the Glafs, and having a Bottom, that open’d in the 
Middle, with a Hole, that fhut together clofe to the 
Stalk, jut below the upper Joint ; then laying all.thefe 
upper Roots to one Corner of the Box, 1 fill’d it with 
Sand, dry’d in a Fire-fhovel, and found, ‘that in oné 
Night’s time, the Roots ofthe lower Joint; which 
reach’d the Water at the Bottom of the Glafs; had 
drawn it up, and imparted fo much thereof to thofe 
Roots in the Box above, that the Sand, at that Corner 
where they lay, was very wet, and’ the other three 
Corners dry. This Experiment I repeated very slags 
and it always fucceeded as that did. 

And for the fame Purpofe I prepar "da fmall Trough, 
about Two Foot long, and plac’d.a Mint-Glafs under’ 
each End of the Trough ; over each Glafs I plac’d- a 
Mint, with half its Roots in the Glafs, the other half 
in the Trough: The Mints ftood juft upon the Ends 
of the Trough. Then Icover’d thefe Roots with pul-. 
veriz’d Earth, and kept the Glaffes fupply’d with 
‘Water ; and as oft as the white fibrous Roots thot’ 
thro’ the Earth, I threw on more Earth,. till the | 
Trough would hold no more; and ftill the revit Fi- 
bres came thro’; and appear’d above it; but all feemn’d 
(as I faw by the Help of a coarfe Microfcope) to turn, 
-and when they came above-ground, their Ends en- 
ter’d into it again... Thefe two Mints grew thrice ' as’ 
large as any other Mint 1 had, which were many,’ 
that ftood in Water; and niuch larger than thofe which? 
ftood in Water with Earth in it: “They being all of: 
-an equal Bignefs when fet in, and fet at the fame time,’ . 
Tho’ thefe two, ftanding in my Chamber, never had’ 
ote any 
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-any Water in their Earth, but what thofe Roots, which 

reach’d the Water in the Glaffes, fent up to the Roots, 
‘which ‘grew in the Trough. The‘ vaft Quantity of 
Water thefe Roots fent up, being fufficient to keep 
all: the Earth in the Troughs moift, ‘tho’ of a thou- 
fand times greater Quantity than the Roots which 
water’d it; makes it probable, that the Water pafs’d 
‘out of the Roots into the Earth, without mixing at 
all. with the Sap, or being, alter’d to-any Degree. The 
Earth kept always: moift, and in the hot Weather 
there would not: remainva Drop.\of “Water in the 
Glaffes; when they-had not been frefh fupply’d in two 
Days and one Night; and: yet thefe -Roots in; the 
Glaffes were not dry’d,. tho’ they ftood fometimes a 
whole-Day and Night thus in the empty Glaffes.- Thefe 
two Aline have thus livid all one Summer. : , 


| Tale aa On the Mints, EPe. 


Tho the Veffels of Marine Plants be fome ways fortis . 
fy’d againft the Acrimony of Salt, as Sea-fith are ; yet 
the Mints all fhew, that Salt. is Pain to other Plantes 

The Reafon why, the ‘Salts in. Dung,. Brine, or 
Urine, do not kill Plants in the Field, or. Garden, i is, 
that their Force 1s fpent in acting upon, and dividing 
the Parts of Earth; neither do thefe Salts, or at leaft 
any confiderable. Quantity of them, reach:the Roots. 

Atry’d Salt to many Potatoes in; the Ground, being 
undermin’d, and a few of their Roots put into a Difh 
of Salt-water, they all died fooner or later, according 
to their Bignefs, and to the Proportions the Quantity 
of Salt apply’ d did bear to them. ° » 

By the Mints it appears, that Roots make no Di- 
ftinétions in the Liquor they imbibe, whether it be 
for their Nourifhment or DeftruCtion ; and that they 
do not infume what is difagreeable, or Poifon to them, 
for lack of other Suftenance ; fince they were very 
vigorous, and well fed-in the Glaffes, at the time 
when the moft inconfiderable Part of their Num- 

ber 
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ber had the Salt, Garlick, and Ink “offeridy: ‘to 
them.. : 

The |‘ fixth’ Mint thews;: achat “when new Salah “is 
apply’d to the old. Roots, a ‘Plant fends out new Roots 
‘on purpofe to feed:onit: And that the more Earth is 
siven it, the more Roots willbe form’d, by: the new 
Vigour the Plant ‘takes: from the’ Addition of Earth. 
Fhié correfponds’ with the Action of Hoings :for 
every time the Earth is mov’d about Roots, they have 
a Change of Earth, whichis new to them, 

The feventh: (nut proves, that there 1s fuch: a 
Communication ‘betwixt all'the Roots,’ that when any 
of them have Water, they do impart a Share: thereof 
to al] the refty And that the.Root of the:lower Joint 
of this: Mint had Paffages (or Veflels) leading from 
them, through the Stalk, to the Roots of the upper 
Joint 3 tho’ the clear Stall (through which it muft 
have pafs’d) ‘that-was betwixt thefe two ‘Joints, was 
feveral Inches in Length.’ 

This accounts for the great Produce of long tap- 
rooted Plants, fuch as Lufern and St. Foin, in’very - 
dry Weather: for the Earth at a great Depth is.always 
moift.. It accounts alfo for the good Crops we have 
in dry Summers, upon Land that has a Clay Bottom ; 
for there the Water is retain’d a long time, and the 
lower Roots of Plants which reach it, do; like thofe 
of this Mint, fend up a Share to all the higher Roots. 

If thofe Roots of a Plant, which lie at the Surface 
of the Ground, did not receive Moifture from other 
Roots, which lie deeper, they could be of no Ufe in 
_ dry Weather. But ’tis certain, that if this dry Surface 
be mov’d or dung’d, the Plant will be found to grow 
the fafter, tho’.no Rain falls ; which feems to prove; 
both that the deep Roots communicate to the fhallow 
- a Share of their Water, and receive in Return from 
them a Share of Food, in common with all the reft 
of the Plant, as in the Mints they did. seg! 

The 
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The two laft Mints, fhew, that, when. the upper 
Roots have Moifture (as they had in the Earth in the 
‘Trough, carried thither. firft by the lower Roots) they 
impart fome of it to'the lower, elfe thefe could not 
have continu’d plump and frefh, as they. did for, 24 
Hours in the empty, Glafs, And I. have. fince ,ob- 
fetved -them ‘to -do- fo, /in the cooler. Seafon of the 
Year, for feveral Weeks together,’ without any other 
Water, than what the upper Roots convey’d to them; 
from the moift Earth. above.in the Trough (a). | 
know-not what ‘Time -thefe Roots might continue to 
bei fupply’d thus in the-hor/ Weather, becaufe I-did 
nottry any longer; fon fear of killing them. 

ooBut at i:mutt be noted;; that the Depth of the Glafs 
protected the Roots: therein from the Injury of the 
Motion of the frees Air; which. would have have 
dry’d- them, if they. lad been: out of the Glafs. 
»oInthis Trough is fhewn, mott of the Hoing Effeéts ; 
viz. That Roots, by being broken off near the 
Ends, increafe their eee and fend out feveral 
where one is broken-off:~~- 

That the Roots increafe their Fibres every time the 
Earth is ftirr’d about them. 

That the ftirring the Earth makes the Plants grow 
the fafter. 
Leaves are the Parts or Bowels of a Plant, which 
‘perform the fame: Office to Sap, as the Lungs of an 
Animal do to Blood; that is, they purify or cleanfe 
it of the Recrements, or fuliginows Steams, received 
im the Circulation, being the unfit Parts. of the Food ; 
| Joa oe fome ialecayed Particles, which fly off the 


¢ a)° Tis certain, Peat Roots and other Chyle- Veffels of a Plant, 
havea free. Communication, throughout all their Cavities, and the 
Liquor in them. will run towards that Part where thete is leaft 
Refiftance; and fuch is that which is the moft empty, whether it 
be above'or below; for there are no Ya/ves that can hinder the 
Defcent or Afcent, of Liquor in thefe Vefiels, as appears by the. 

growing of a Plant in an inverted Pofture. 
Vefiels, 


“? 
ae i” 
= ‘ 
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Veffels, through which, Blood and nae do pafs refpec- 
tivel 

Bolides whieh Ut; the Nira: ~aereous Par ticles may 
there enter, to keep up the vital Ferment or Flame.’ 

Mr. Papin’ thews, that Air will pafs intvatothe 
Faves) and out thro’ the Plant at the Roots, but 
Water will not pafs in at. the Leaves); and ‘that if the 
Leaves havé no ‘Air,’ a Plane will die; but? if the 
Leaves have Air, t#6e the Root remain in bly lca ted 
vacuo, the Plant will live and grow. 

Dr. Grew, in his» Anatomy of Plants, mentions 
Veffels, which he calls, Net-work, Cobweb, cSkeins: 
of Silk, €@¢. but above: all, the Multitude of Airs 
Bladders in them, which I ‘talee to be of ‘the /fame 
Ufe in Leaves, as the Veficulze ‘are in Lungs.’ Leaves 
being as Lungs inverted, and of’a- broad: and> thin. 
Forms their Veficulae are in Contact with the free: 
open Aw, and therefore have no need of 2} ee or 
Bronchia, nor of Refpiration. ' NOOM Ie a ae 


CH AP, IL. 
Of - Pees of Puanrs. 


HE chief Art of an Hufbandman: is ge en 
| Plants tothe beft Advantage; bat: how: hall. 
he do that, unlefs he knows what‘is: their Food ? ‘By: 
Food is meant that Matter,’ which, being-added and: ° 
united to the firtt’Stamina of: Plants, or Plantuley: 
which were made in little at the Creation, BIE pea 
or rather is their Increafe. — | . 

*Tis agreed, that all the ralicaeaes eps con-| 
tribute, in fore manner, to the Increafe of Plants 5. 
but ’tis ri which of them is that very Increafe.. 
or Food. 4. -Nitre.” 2. Water. °3. Air. ‘2 ei 
5. Earth. Gee ee a ee g 

iT will 
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I will not mention, as a Food, that acid Spirit of 
the Air, fo much talk’d of; fince by its eating afun- 
der Iron Bars it appears too much of the Nature of 
Aqua Fortis, to be a welcome Gueft alone .to. the 
Sen Veffels of the Roots of Plants. — 

. INitre is ufeful to divide and: prepare the Paints sha | 
may be faid to.nourifh Vegetables in much the fame 
Manner as my Knife: nourifhes:me, by cutting and 
dividing my Meat: But when Nitre is apply’d to the 
Root of a Plant, it will kill it-as certainly as a Knife 
mifapply’d will kill'a Man: Which proves, that Nitre 
is, in refpect of Nourifhment, jut as much the Food 
of Plants, as. White Arfenick 1s the Food of Rats. | 
And the fame may be faid of Salts. 

Water, from Van-Helmoni’s: Experiment, was by 
fome great Philofophers thought to be it. But thefe - 
were deceived, in not obferving, that Water, has al- 
ways in its Intervals a Charge of Earth, from which 
no Art can free it: . This ‘Hypothefis having been 
fully confuted by Dr. Woodward, no-body has, that 
I know of, maintain’d it fince: And to the Doctor’s 
Arguments: fhalladd more in the Article of Air.. 

Air, Becaufe its Spring, &c. is as neceffary to the 
Life of Vegetables, as the Vehicle of Water is; fome 
modern Virtuofi have affirm’d, from the fame and 
worfe Arguments, than thofe of the Water-Philofo- 
phers, that Air is the Food of Plants. Mr. Bradley 
being the chief, if not only Author, who has pub- 
lith’d this Phantafy,” ‘which at prefent feems to get 
Ground ; ’tis fit -he fhould be antwer’d: And this will 
be eafily done, if I can fhew, that he has anfwer’d 
this his own Opinion, by fome or all of his own Ar- 

guments. it elgg 

His firft is, that of Helvioiit and is thus related 
in Mr. Bradley’s general Treatife of Hu/bandry and 
Gardening, Vol. I. p. 36. § Who dry’d Two: hun- 
* dred Pounds of Earth, and planted a Willow of 
‘ Five Pounds Weight in it, which he water’d with 


2 © Rain, 
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* Rain, or diftill’d Water 5 and. to fecure it from any 
‘ other Earth getting in, he covered it with a perfo- 
“rated Tin Cover. Five Years after, weighing the 
© Tree, with all the Leaves it had borne i in that. Time, 
he found it to weigh One hundred Sixty-nine 
Pounds Three Ounces 3 but the Earth was only di- 
minifh’d about Two Ounces in its Weight. 90 gern 
On this Experiment Mr. Bradley grounds his: ‘Airy 
Hypothefis. But let it be but examined fairly, and 
fee what may be thence inferr’d. | 

The Tin Cover was to prevent any other Baie 
from getting in. This muft alfo prevent any Earth 
from getting out, except what’ enter’d the eee 
and by “them ‘pats’ i into the Tree: 

A. Willow is a very thirfty Tree,. and mutt: have 
drank in Five Years time feveral Tuns of Water, which 
muft neceffarily carry in its Interftices. a great Quantity 
of Earth (probably many times more than the'T ree’s 
(a) Weight, which could not get out, but by’ the 
Roots of the Willow. 

Therefore the Two hundred Pounds of Earth not 
being increafed, proves that fo much Earth as was 
poured i in with the Water, did‘enter the Tree. 

Whether the Earth did enter to nourifh the Tree, - 
or whether only in order to pafs through it (by way 
of Vehicle to the Air), and leave the Air behind for 
the Augment of the Willow, may appear by examin- 
ing the Matter of which the Tree did confiftl.K: - 

~If the Matter remaining after the Corruption or 
Putrefaction of the Tree be Earth, will it not be’ a’ 
Proof, that the Earth remained in it, to nourifh and 
augment it? for it could not leave what it did not firft 
take, nor be augmented by what pafs’d through it. 
According to Arifvotle’ s Doctrine, and Mr. Bradley s 
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pee 2) The Body of an alitinat receives a-much ‘lefs Increnfe in 
Weight than its Perfpirations, amount to, as Saxdforius’s Static? 
Chair demonftrates. | 
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too, in Vol. I. pag..g2...* Putrefaction ‘refolves it 
** again into. Earth, its firft, Principle.’ 

The Weight of| the Tree, even when green, mutt 
confift of Earth and Water. Air could:be no Part of 
it, becaufe Air being, of no: greater fpecific Gravity 
than the incumbent Atmofphere, could not be of any 
Weight in it; ° therefore was no Part of the One 
hundred. Sixty-nine Pounds ‘Three Ounces. * 

Nature has directed Animals and Vegetables to feel 
what is. moft neceflary to them.. At the Time when 
the Fatus has a Neceffity of Refpiration, ’tis brought 
forth into the open Air, and then the Lungs are filled 
with Air. As foonas aCalf, Lamb, :€¢, is able to 
ftand, it applies to the Teat, for Food, without any 
Teaching... In like manner Mr. Bradley remarks, in 
his Vol. I. pag. 10. ‘ That almoft: every Stem and 
* every Root are formed in a bending Manner under 
‘ Grounds and yet. all thefe Stems become ftrait and 
‘ upright when they come above-ground, and meet 
‘ the Air; and moft Roots run as directly downwards, 
‘ and fhun the Air as much as poffible.’ 

Can any thing more plainly thew the Intent of 
Nature, than this his Remark does? viz. That the Air 
as moft neceffary to the Tree above-ground, to purify 
the Sap by the Leaves, as the Blood of Animals is 
depurated by their Lungs: And that Roots feek the 
Earth for their Food, and fhun the Air, which would 
dry up and deftroy them. 

__ Noone Truth can poffibly contradi& or interfere 
with any other Truth; but one Error may contra- 
dict and interfere with another Error, viz. : 
__ Mr. Bradley, and all Authors, I think; are of Opi- 
nion, that Plants of different Natures are fed by a 
different Sort of Nourifhment; from whence they 
aver, that a Crop of Wheat takes up all that is pe- 
euliar to that Grain ; then a Crop of Barley all that is 
proper toit.; next a Crop of Peafe, and fo on, till 
each has drawn off all thofe Particles which are proper 
. - to 
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to it; and then-no more of. thefe Grains will grow in 
that Land, till by Fallow,’ Dung, and Influences of 
the Heavens,’ the Earth will be again replenifh’d with 
new Nourifhment, to fupply the fame Sorts of Corn 
over again.» This, if true (as they all affirm it to 
be), would prove,. that the Airis not'the Food of Ve- 
getables, For the Air being in itfelf fo homogene- 
ous as it is, could never afford fuch different Matter 
as they imagine ; neither as it probable, that the Air 
fhould afford the Wheat Nourifhment more one 
‘Year, than the enfuing Year; or that the fame Year 
it fhould -nourifh Barley in one Field, Wheat in an- 
other, Peafe.in a Third; but that if Barley were fown 
in the Third,. Wheat in the Firft, Peafe in the Se- 
cond, all would fail: Therefore this Hypothefis of 
Air for Food interferes’ with, and. contradi¢ts this 
Doétrine: of ‘Neceflity of changing Sorts. ~ 
I fuppofe, by Air, they do hot mean dry Particles 
of Earth, and the Efluvia which float in the Air: The > 
Quantity of thefe is too fmall to augment Vegetables 
to that Bulk they arrive at. By that way of {peak- 
ing they might more truly affirm this of Water, be- 
‘eaufe it/muft be like to carry a greater Quantity of 
Farth than. Air doth, in proportion to the Difference 
of their different fpecific Weight ; Water, being about 
8oo: times heavier than Air, is likely to have fers) 
times more of that terreftrial Matter in it; and we fee 
this is faficient to maintain fome Sort of Vegetables, 
#8 Aquatics ; but the Air, by its Charge of Effluvia, 
éFe, is never able.to maintain or nourifh any Plant ; 
for as to the Sedums, Aloes, and all others, that-are 
fuppos’d to grow fufpended in the Air, tis a’mere Fal- 
dacy; they feem to grow, but Go not ; fince they con- 
ftantly. grow lighter, and tho? their’ Veffels may be 
fomewhat diftended by ‘the Ferment of their own 
Juices, which they received itv the Earth, yet, fufpended 
Jin Aur, they continually diminifh in Weight (which 
isthe true: Augment. of a a\ Pint) until ‘they grow to 
Bd kis nothing, 
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nothing, )sSovthat ‘this Inftance sof Sedums, .€¥c, 
which they pretend to bring for Proof of this their 
Hypothefis,is-alone'a full Confutation of ‘it,. 

Yet if granted; that ‘Air.could: nourifh: fome V ege- 
tables by the carthy Effavia, €c. which it.carry’d with 
‘ait (2), even that would be againft them, not for them. | 

They might as well believe, that: Martins and 
Swallows are: nourith’ dby the Air, becaufe they live 
on Flies and. Goats, which they catch therein; this 
being the fame. Food,’ which. is found ain the: Stomach 
of the Chameleon.) 9° © 

If, as they fay, the Patth is of fitele sicher Ute to 
Plants;: but, to’ keep: them fix’d and: fteady, there 
would ibe “little or no‘Difference in the Value of rich 
and poor Land, dung’d or undung’d ; for one would 
ferve to keep Plants. hx’d'and fteady, may near, if 
not quite, ‘as well as'the other. | 

If Water or: Air ‘was ithe Food of Plants, I cannot 
ae what Neceflity there fhould be of Dung or Tillage. 

. Fire. No Plant can ‘live without Fleat, tho” 
different Deerees of itibe neceffary to different Sorts 
of ‘Plants, ‘Some ate almott able to keep Company 
with the Salamander, and do’live in the  hotteft Ex- 
pofures ‘of ‘the hot*:Countries.. Others have: their 
Abode with Fifhes under Water, in cold Climates: 
for the Sun has his Influence, tho’ weaker, upon the 
Earth cover’d with Water, at a confiderable Depth; 
which appears by the Effect the Viciffitudes of ‘Winter 
and Summer have’ upon fubterraqueous Vegetables. 

Tho’ every'Heat is faid to be a different Degree 
of Fire; yet we may diftinguifh the Degrees by their 

different Effeéts. Heat warms but Fire burns: The 
fart helps t to cherith, the latter deftroys Plants. 

( a) This is meant of dry Earth, by its Lightnefs (when pul- 
veriz'd extremely fine) carried in the Air without Vapour: For 
the Atmofphere, confifting of ‘all the Elements, has Earth in it in 
confiderable Quantity, mix’d with Water ; but a very little Earth 
is fo minutely divided, as to fly therein pure wai Water, witch 


18 tts Vehicle there for the moft part.” 
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5. Earth. That which nourifhes and augments a 
Plant, is the true Food of it: 

Every, Plant is Earth, and the Growth aide true 
Increafe of a Plant is the Addition of more Earth. 

Nitre (or other Salts) prepares the Earth, Water 
and Air move it, by conveying and fermenting it in 
the Juices ; and this Motion is called Heat. «- 

When this additional Earth is affimilated to the 
Plant,~it becomes an abfolute Part of it. : 

; Suppofe “Water, Air,, and, Heat, could be eultb 
away, would it not remain to be a Plant, tho’ a dead 
one? - 

But. fuppofe the Earth of it eet away, what would 
then become of the Plant?) Mr. Bradley might look 
long enough ‘after it, before |he found it in the Air 
amoneft his fpecific or certain Qualities. 

Befides, too much NVitre (or other Salts): erodes 
a Plant; too much Water drowns it; too much Air 
dries the Roots of it; too-much Heat (or Fire) burns 
it; but too much Earth a, Plant never can have, 
vunlefs:it be therein wholly buried ; and-in that Cafe 
it would be equally mifapply’d-to the Body, as Air or 
Nitre would: be to the Roots. : 

Too much Earth, or-too fine; can never poffibly 
be given to Roots ; for they never receive. fo much 
of it, as to furfeit the Plant, unlefs it be depriv’d of 
Leaves, which, as Lungs,: fhould purify it. 

And Earth:is fo furely the Food of all. Plants, that 
with the proper Share of the other Elements, which 
each Species of Plants requires, -I do not find but that 
‘any common Earth will nourifh any Plant. 2. 

The only. Difference of. Soil (a) (except the Rich- 
nefs) feems to be the different Heat..and Moifture it 


has ; 


(a Pa As I have faid in my aia That a Soil being once atthe to 

a Species of Vegetables, it will always to continue to be fo; it’ 
mutt be fuppofed, that there be no Alteration of the Hat and 
eae of it; and that this Difference I mean, is of its Quality 
of 
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has; for if thofe be rightly adjufted, any Soil will 
nourifh any Sort of Plant; for let Thyme and Rujfhes 
change Places, and both will die 5 but let them change 
their Soil, by removing the Earth wherein the J: byme 
grew, from the dry Hill down into the watry Bottom, 
and plant Rujbes therein; and carry the moift Earth, 

wherein the Rujbes grew, up to the Hill;-and, there 
Thyme will grow in the Earth that was taken from the 
Rufhes ; 3 and fo will the Rufhes ¢ grow in the Earth that. 
was taken from the Z/yme; fo that ’tis only more or 
lefs Water that makes the fame Earth fit gaer for the 
Growth of Thyme or Rufbes. } 

So for Heat; our Earth, when it ‘ob in ee Stove 
the juft Degree of Heat that.each Sort of Plants, re- 
quires, will. maintain Plants, brought from both the 
Indies... 

Plants differ as much from one itt ese in the De- 
grees of Heat and Moifture they require, as a Fifh 
differs from a Salamander. 

Indeed. Mifletoe, and fome other Plants, will not 
Jive upon Earth, until it be firft alter’d by the Veffels 
of another Plant or Tree, upon which they grow, 
and therein are as nice in Food as an Animal. 

There is no need to have recourfe to: Tranfmuta- 
tion; for whether Air or Water, or both, are tranf- 
form’d into Earth or not, the Thing is the fame, if it 
be Earth when the Roots take it; and we are con- 
vinced that neither Air nor Water alone, as fuch, will 
maintain Plants. 

Thefe kind of Metamorphofes may properly enough 
be confider’d in Differtations purely concerning Mat- 
_ ter, and to difcover what the component Particles of 
Karth are; but not at all neceffary to be known, in re- 
lation to the maintaining of Vegetables. 


of wr ae different Species of ee not of the Quantity 


of it; which Quantity may be alter’d by Diminution or Super- 
joguttion, i ns 
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“the ‘Earth’s | external Sir face ; but ‘Vegetables 
themfelves firft receive, from within the Earth, the 
Nourifhinedt they give to“Animals.° ° 
~The Pafture of Cattle has been known ‘and’ un- 
derftood in all Ages of. the World, it b21 “ing fable: to 
Infpection ;_ but the Pafture of Plants, | being: out of 
the  Obfervatfon of the Senfes,’ is only to: bé Known 
by Difquifitions of Reafon; and’ has ‘(for ‘ought I 
can. find) patt. undifcover’d by the Writers of "Hur 
bandry (a). 

The Ignorance of this “{eems to be one e principal 
Caufe, that Agriculture, the moft neceflary ‘of all 
Arts, has been treated of by Authors more fuperfi- 
cially than any other Art whatever. ‘The Food or. 
Padulum of Plants, being prov’d to be Earth, where — 
and whence (2) they take “that, may properly be called 
their Pafture. 
ls Pafture I fhall endeavour to defcribe. » re 


(a) When Writers éf Hufbandry, in difcourfing’ of Earth and 
Vegetation, come neareft to the’ Thing, that is, the Pafureof 
Plants, they are loft in the Shadow of it, and wander in a Wil- 
 dernefs, of ob{cure Expreffions, fuch as Magneti/m, Virtue, Power, 
Specific Quality, Certain Quality, and the like; wherein there i is 
no manner of Light for difcovermg the real Subftance, buat we are 
Jeft by them more in the Dark to find it, than Roots aré when ~ 
they feed on it: And when a Man, no lefs fagacious than Mr. 
Evelyn, has trac’d it thro’ all the Mazes of the Occult.Qualities, 
and even up to.the Metaphyfics, he‘declares he cannot deter mine, 
whether. the Thing he purfues be Corporeal or Spiritual. .. 
 (b) By the Pafture is not meant the Pabulum itfelf ; but the 
Superficies from whence the Pabulum is taken by Roots. | ole uf 

als ae 
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*Tis the inner (or internal) Superficies (a) of the 
Baie or, which is the fame thing, ’tis theSuperficies- 
of am Pores, Cavities, or Interftices. of the divided: 
Parts of oP Earth, which ‘are. of two St Viz 
Natural and. Artificial... 

By Nature, the whole Earth (or Soil) is, Gompofed: 
of Parts; and, if thefe had.been in every Place. abfo~ 
lutely joined, it would haye been. without Interftices: 
or Pores, and would have, had no internal, Superficies,, 
for Pafture. for Plants; but fince it is not fo. ftridtly: 
denfe (2 A there muft be: Interftices at. all, thofe; 
Places where the Parts remain feparate and divided. 7 

Thefe Interftices, by their Number and Largenefs,, 
determine the fpecific Gravity (or true Quantity ) of 
every Soil: The larger: they are, the lighter, is Cf 
Soil and the inner Superficies i is commonly the lefs...-» 

‘The Mouths, or Lacteals, being fituate, and. Opens 
ing, in ‘the convex. Superficies ey Roots, they take 
their Pabulum, being,.fine,,Particles. of,,Earth, from, 
the Superficies of the Pores, or sendacaihe wherein the 
Roots are included. © t yd b'vomss 


(a), This, Pafture of. Plants. never having. been mentioned jor 
de{cribed by any Author that I know of, I am,.at, a lofs, to find 
any other Term to defcribe it by, that may be fynonymous, OF 
equipollent to it: Therefore, for want of a better, 1 cal it the, 
inner, or.internal Superities of the Earth. to diftinguifh it from 
the outer or external Superficies, or Surface, vchBFEOn we tread, * 

Inner or internal Superficies may be thought’an. abfurd Ex-. 
preffion, ‘the Ajective exprefling fonrething: within, rand the Sub- 
itantive feeming to exprefs only what is without it; and indeed . 
the Senfe. of the Expreffion. is fo; for the Vegetable Pafture is 
within the Earth, but without (or on the Outfides of the divided 
Parts of the Earth. 

And, befides Superficies, muft be joined with she. ‘Aaliettine In- 
ner (or Internal) when. ’tis ufed to defcribe the Infide ofa thing 
that is hollow, as the Pores and Interftices of. the Earth are... 

The Superficies, which is the Pafture of Plants, is mot a bare 
Mathematical Superficies ; for that is only imaginary. 

(6) For) were the Soil. as denfe as Gla afs, the Roots or Vege: 
tables (fuch as our Earth produces) would never be able to entex 


its Pores, | 
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And “tis certain, that the Earth is not divefted or 
robb’d of this Pabulum, by any other means, at 
by actual Fire, ‘or the Roots of Plants. 

For, when no Vegetables are fuffer’d to grow in a 
Soil, it will always grow richer. Plow ‘it, harrow 
it, as often as you pleafe, expofe it to the Sun in 
Horfe-Paths .all the Summer, and to’ the Froft of 
the Winter; let it be cover’d by Water at the Bottom 
of Ponds,’ or Ditches ; or if you grind dry Earth to 
Powder, the longer ’tis kept-expofed, or treated by 
thefe’ or’ any other Method poffible (except actual 
Burning by Fire)’;: hid HK lofing, it will gain the’ 
more Fertility? he 

> Thefe Particles, which are’ thé: Pabulum of pines 
are fo véry'minute’(a) and’light, as not to be fingly 
attracted't6 the’Earth, if feparated from thofe Parts 
to which they adhere’ (); or with which they : are’ in. 
Contaét’ (like Dutt ‘to ‘a ‘Looking-Glafs,’ turn ‘it up-’ 
wards, or downwards, it-will remain affixt to it), as 
thefe Particles*do to thofe Parts, until from” thence 
remov'd by fome Agent. ; 
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(a) As'to'the Finenefs of the Pabulum of Plants, “tis not un- 
tikely; that Rodts’may infume no groffer’ Particles, than thofe’on 
which the Colours’of Bodies depend’; but to difcover the greateft 
of thofe Corpufcles, Sir Yaac Newton thinks will require a Mi- 
erofcope, that with ‘fufficient Diftm@tnefs can reprefent Objects 
Five or Six ‘hundred times bigger, than at a Foot Diftance they 
appear to the naked Eye. 

My Microfcope indeed is but a very ordinary one, and when I 
view with it the Liquor newly imbibed by a fibrous Root of a 
Mint, it feems more limpid than the cleareft common Water, no- 
thing at all appearing in it.“ 

(4) Either Roots muft infume the Earth, chat’ is their Pabulum, 
as they find it in whole Pieces, having intire Superficies of. their - 
own, or elfe {uch Particles as have not intire Superficies of their 
own, but want fome Part of it, which adheres to, or is Part of - 
the Superficies of larger Particles, before they are feparated’by 
Roots. The former they cannot infume (unlefs contained in 
Water); becaufe they would fly away at the firft Pores that were 
5 Ergo they muft infume the latter. 
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A Plant cannot feparate thefe Particles from the 
Parts to which they adhere, without the Affiftance of 
Water, which helps to loofen them. 

And ’tis alfo probable, that the Nitre of the Air 
may be neceffary to relax this Superficies, to render 
the prolific Particles capable of being thence disjoin’d ; 
and this Action of the Nitre feems to be what. is 
call’d, Impregnating the Earth. | 
Since the groffer Vegetable Particles, when they 
have pafs’d thro’ a Plant, together with their moift 
Vehicle, do fly up into the Air invifibly ; ’tis not 
likely they fhould, in the Earth, fall off from the 
Superficies of the Pores, by their,own Gravity :. And. 
if they did fall off, they might fly away as eafily, 
before they enter’d Plants, as they do after they have 
pafs’d thro’ them; and then a Soil might become 
the poorer (a) for -all the Culture and Stirring we 
beftow upon it; tho’ no Plants were in it; contrary. 
to Experience. eee ah, Mita 
. It muft be own’d,. that ‘Water does ever carry, in: 
its Interftices, Particles of Earth. fine enough to 
enter Roots ; becaufe I have feen, that a great Quan- 
tity of Earth (in my Experiments) will pafs out of 
Roots. fet in Rain-water;. and *tis found that Water 
can never be, by any Art, wholly freed from_ its 
earthy Charge ; therefore it muft. have carry’d in 
fome Particles of Earth along with it: But yet I 
cannot hence conclude, that the Water did firft take 
thefe fine Particles from the aforefaid Superficies : 
Yrather think, that they are exhal’d, together with 
very {mall Pieces to which they adhere, and in the 
Vapour divided by the Aereal Nitre; and, when the 
Vapour is condens’d, they defcend with it to replenifh 


(a) But we fee itis always the richer by being frequently turn- 
ed and expofed to the Atmofphere: Therefore Plants muft take all 
their Pabulum from a Superficies of Parts of Earth; except what 
may perhaps be contained in Water fine enough to enter Roots 
jntire with the Water. | 
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the Pafture of Plants ; and that. thefé do not, enter 
intiré into Roots, neither does. -any other of the 
earthy Charge“ that” any ‘Water contains; except fuch 
fine Particles which’ have “already~ pafs’d thro” the 
Vegetable Vefiels, and been thence Cx 
Po tits Conjecture. is the more probable, for that 
Rain- water 1S as' ‘nourifhing to Plants fet - ‘therein, 
as Spring-water, tho’ the, latter have more Earth 
in it; and tho’ Spring-water have. fome Particles,in 
1 Ae that ‘will enter intire into Roots, yet we muft 
confider, that even that Water may have been many 
times exhal’d into the Air, and may have {till retain’d, 
4 great quantity ‘of Vegetable Particles, which it re- 
ceived fromVegetable Exhalations in the Atmofphere ;, 
tho” not fo great a Quantity, as Rain-water, that, 
coines immediately thence. ~~ 

Thefe, I have to do with, are the Particles Shinra 
Plants have from the Earth, or ‘Soil, but they ] have 
alfo fine Particles of Earth from Water, which may 
impart fome of its fineft Charge to. the Superficies, of 
Roots, as well as to the Superficies of the Parts of 
the Earth (a), which makes the Pafture of Plants, 

Yet it {eems, that much of the Earth, contain’d i in 
the cleareft Water, is there in too large Parts-to enter 
a Root ; fince we fee, that in'a fhort t time the Root’s 
Superficies will, inthe pureft Water, be cover’d with 
Earth, which is thén form’d into -a terrene Pafture, 
which may nourith Roots ; but very few Plants will 
live long in fo thin a Paftures, as any Water affords 
them. I cannot. find one as yet, that has liv’d a 
Year, without fome Earth have been added to it. _ 

And all Aquatics, that I know, have their Roots 
in the Earth, tho” cover’d with Water. 

“The. Pores, Cavities, or Interftices of the Earth, 
eth of two Sorts, viz. Natural and Artificial , she 


(a) If Water does feparate, and take any of the mere Pabu- 
éamof Plants from the Soil, it gives much more to it. 
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one; affords. the. Sawai the; otha the Artificial. Par 
fture Ay Plants, ie col 


dP & 


pT gle as. in “many Na ani et ‘Regions 

the do, very probably for that Reafon, Ai 
“The artificial Pafture of Plants, is that inner ‘ouaees 
ices which is, made from dividing the Soil. by Art.. 
‘This does, on all Parts of the Globe, where ufed, 
maintain many more People than, the natural Pafture 
@) rt and. i in. the Golder Climates, 1 Peis it aH oe 
0 + Tt sist tHe e 


(aheThe, ya ee sc Increafe of: Se. perias Cesky wi nae 
tural Grafs, when their Roots reach into pulveriz’d Earth, :ex- 
ceeding the Increafe of all thofe other, Plants,of the fame Species 
(that Tend! out of the Reach of it) above“ One hundred times, 
fhew how vaftly. the ‘Artificial Pafture oft Plants exceeds ‘the Na: 
tural. A full Proof of this Difference, (befides very many I have 
had: before) was: feen by two: Intervals’ in the middle of a poor 
Field of worn out St. Foin, pulveriz’d in. the. precedent Summer, 
im the manner defcrib’d: in a: Note on the:latter Part of: Chap, 
Xv relating to Se. Form. Here not only the St. Foin adjoin- 
ing to thefe Intervals recover’d its Strength, bloffom’d,. and 
féeded well, but -alfo the natural-Grafs amongft it was as ftrong, 
and had as flourifhing a Colour, as if a) Dung-heap had been 


laid inthe Intervals; alfo many: other Weeds) came out from: the. 


Edges of the unplow’d Ground, which muft have lain dormant a 
great many. Years, grew higher and larger than ever were:feen 
before in. that Field; but, above all, there was a Weed amongit 
the! St. Foin, which generally accompanies it, bearing a white 
Flower; fome call it White Weed, others Lady’s Bedfiraw : Some 
Plants of this that flood near the Intervals, were, in the Opinion 
of allithat faw them, increafed to.a Thohfahd times the Bulk of 
thofe of the fame Species, that ftood in the Field Three Feet diftant 
from fuch pulveriz’d Earth. | 
Note, Thefe Intervals were each an F Patedned Perch long, and 
had each in them a treble Row of Barley very good. ‘The Rea- 
i in I take to be this, That the Land had lain ftill feveral Years 
, after 


4 
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be extravagant to fay, “Ten times “as many: Or ‘that; 
in cafe Agriculture were a little improved (as 1 hope 
to fhew is not difficult to be’ done), it might maintain 
twice as many more yet, or the fame Number, better. 
The natural Pafttre is not only lefs than the. ar- 
tificial, in an: equal, Quantity * ‘of “Earth ;/ but alfo, 
that’ little confifting in the Superficies of Pores, or 
Cavities, not having’ a free Communication’ (a) with 
oné’ another, being lefs pervious ‘to the Roots of all 
Vegetables, and requiring a greater Force’ to break 
thro’ their Partitions, by that ' means, ‘Roots, efpe- 
cially of weak Plants, are excluded from: ‘many of 
thofe Cavities, and fo lofe the Benefit: of them. 

But the artificial Pafture ‘confifts in Superficies of 
Cavities, that are pervious to all manner of Roots, 
and ‘that afford’ them free Paffage and Entertainment 
in and thro’ all their Receffes. Roots may here ex- 
tend to the utmoft, without meeting with any Barri- 
cadoes in their Way. 

The internal Superficies, which is. the natural Pac 
fture of Plants, is like the external Superficies , or 


after its artificial Pafture was loft; wchictehy all the Plants in it ee 
ing only the natural Pafture to fubfift on, became fo extremely 
Jmall and weak, that they were not able to exhauft the Land of 
fo great a Quantity of the (vegetable) Sgr he Particlesas the 
Atmofphere brought down to it. 

And when by Pulveration the artificial Paftuire came to bbs dan ; 
ed to this Natural Pafture (not much exhaufted), and nothing at 
all fuffered to grow out of it for above Three Quarters of a Year, 
it became rich enough, without any Manure, to produce this ex- 
traordinary Effect upon the Vegetables, whofe Roots reached into 
it. How long this Effect may continue, is uncertain; but I may 
venture to fay, it will continue until the Exhauftion by Vegetables. 
doth over-balance the Defcent of the Atmofphere, and the Pul- 
veration. 

And what I have faid of any one Species of Plants in this re- 
{pect may be generally apply’d to the reft. 

(a) None of the natural Vegetable Pafture is loft or injured 
by the artificial; but, on the contrary, "tis mended by being 
mix’d with it, and by having a greater Communication betwixt 
Pore and Pore. 


Surface 
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Surface of the Earth, whereon is'the-Pafture of @at+ 
tlesoin that it cannotibe inlaro’d:withont Addition of 
amore Surface *takenfrom Land tings to ity: by 
inlarging i its Bounds ‘or Limits.) * 

But the artificial Pafture of Plants may be sithang? d, 
without any Addition of more Land, or inlarging of 
Bounds, and this by Divifion only of .the fame Eiarth.: 

And this artificial Pafture may be increas’d in pro- 
‘portion to the Divifion of the Parts of Earth, whereof 
it is the Superficies, which Divifion may be mathe- 
matically infinite;. for an Atom is nothing ; neither 
is there a more plain Impoffibility in Nature, than to 
reduce Matter to nothing, by Divifion or Separation 
of its Parts. 

‘Ao Cube of Earth of One Foot has. but Six Feet 
of Superficies. Divide this Cube into Cubical Inches, 
and ‘then its Superficies will be. increas’d Twelve 
times, wz. to Seventy-two Superficial Feet. Dix © 

vide thefe again in like Manner and Proportion ; 

that is, Divide them into Parts that bear the fame 
Proportion to the Inches, as the Inches do to the Feet; 
and then the fame Earth, which had at firft no more 
than Six Superficial Feet, will have Eight hundred 
Sixty-four Superficial Feet of artificial Pafture 5 and 
fo is the Soil divifible, and this Pafture increafable 
ad Infinitum. > 

_ The common Methods of dividing | the Soil are 
os 5 viz, by mae by J: illage, or by both (a). 


CHET Aone: a60 Fe: 
Of DUNG. 


| LL forts of Dung and Compoft contain Bie 
. Matter, which, pee mixt with the Soil, fer- 
meats therein; and by {uch Ferment diffolves, crum 


(@) For Vis Unita Fortior, | 
2° bles, 
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bles, and divides. the Earth very’ much: This \isithe 
chief, and almoft only Ufe of Dung: For, as :to: the 
pure icarthy Part of ir, the Quantity 1s fovery. fmall, 
that, after a perfect Putrefaction, it appears to bear 
4 moft inconfiderable Proportion to the Soil it)is de- 
- fign’d to manure ;..and therefore, | in say bisa 1S 
next.to nothing. © v © otuok 

“Its fermenting Quality is chiefly owing to. the Salts 
htacre with it abounds; but a very. little of thiss Salt 
applied alone toa fewRoots of almoft any. Plant, 
will (as, in my Mint Experiments, itvis evident: “come. 
mon Salt does) kall it. Sez Bf 
This proves, that. its Ufe isnot to stabhtiss but 
to difflolve; 7. e. Divide the terreftrial Matter, 
which affords Nutriment to the Mouths of re | 
Roots. 

Itis, I fuppofe,’ upon the account of the acrime- 
nious fiery Nature of thefe Salts, that the Floritts 
have banifh’d Dung from their Flower-gardens. « ) 

And there is; I’m fure, much more Reafon. to pro- 
hibit the Ufe of: Dung in the Kitchen-Garden,: on 
account of the ill Tafte it gives- to efculent’ Roots 
and Plants, efpecialty fuch Dung as is made in’ great 
Towns. 

Tis a wonder how delicate Palates can aif tit with 
eating their own and_ their Beafts Ordure, but.a. 
Jinele!: more putrefied and evaporated s together with 
all forts of Filthoand Naftinefs,»a Tincture of which 
thofe Roots muft unavoidably receive, that grow 
amonett. it. 

Se dacd I do: not admire, that: learned Palates, ac- 
cuftom’d to the Got of Silphium, Garlick, la Chair 
venee, and mortify’d Venifon, equalling the Stench 
and.Ranknefs of this fort of City-Muck, fhould._re- 
lith and approve. of Plants that are fed and fated 
by its immediate Contact. 

People who are fo vulgarly nice, as’ to naif | 
thefe modifh Dainties, and whofe fqueamith Stomachs 

even 
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éven' abhor to réceivé, the Food of. ‘Ndbles:. fo little 
‘different. from that wherewith: they regale their richeft 
Gardens, fay that| even. the very Water, wherein a 
rich Garden: cabbage is boil’d, ftinks; but that. the 
“Water, wherein a Cabbage from a poor undung’d 
Field is boil’d, has no manner of unpleafant Savour; 
and that a Chinese, bred in a Dunghil, has none of 
‘that fweet Relifh, which a Field- Carrot. affords. 
There is a TG eS es all Roots, nourifh’d 
with fuch different Diet. 
“Dung, not only fpoils the fine Flavour of thefe. 
our Eatables, but inquinates good Liquor. ‘The 
“dung’d Vineyards in Languedoc produce naufeous 
Wine ; from whence there’is a Proverb in that Coun- 
try, That poor Peoples Wine is. beft, becaufe. they 
carty no Dung to their Vineyards. 

Dung is obferv’d to give great Encouragement to 
the Production of Worms; and Carrots in the Garden 
are much worm-eaten, when thofe in the Field are 
free from Worms. | 

Dung is the Putrefaction of Earth, after it has 
been alter’d by Vegetable or Animal Veffels. But 
if Dung be thoroughly. ventilated and putrefy’d 
before it be {pread on. the Field (as I think all the Au- 
thors [have read direét) fo much of ‘its Salts will be 
fpent in fermenting the Dung itfelf, that little of 
them will remain to. ferment the Soil; and the Far- 
‘mer who might dung One Acre in Twenty, by Jay- 
ing on his Dung whilft fully replete with vigorous 
Salts, may (if he follows ‘thefe Writers Advice to a 
Nicety) be ‘forced to content: himeelf with dunging™ 
one Acre in an Hundred. 

* This indeed is good Advice for Gardeners, for make- 
ing their Stuff more palatable and wholfome ; 3 but 
would ruin the Farmer who could have no more 


Dung than what he could make’ sik his ae 
Farm, | 


Fot 
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For every Sort of Dung, the longer time. it fer- 
ments without the Ground, the leffer time it has to 
‘ferment in it, and the ever its Ferment -will be. 

- “The Reafon given for this great Dimihution_ of 
‘Dung is, that the Seeds of, Weeds may be rotted, 
‘and lofe their vegetating Faculty ; but this I am. cer- 
tain of by Demonftration, that let_a Dunghil. re- 
main Three Years unmov’d, though i its Bulk be vaftly 
diminifh’d in that Time, and its beft Quality loft, 
Charlock-feed will remain found in it, and ftock the 
Land whereon it is laid: For that Ferment. which is 
fafficient to confume the Virtue of the ftercoreous 
Salts, is not fufficient to deftroy the vegetative Virtue 
of Charlock-feeds, nor (I believe) of many other 
Sorts of Weeds. 

The very Effluvia of animal. Bodies, fent off by 
Perfpiration, are fo noxious as to, kill the Animal that 
‘emits them, if confin’d to receive them back in great 
Quantity, by breathing in an Air replete with them ; 
‘which appears from the foon dying of an Animal fhut 
up in a Receiver full of Air. - Yet. this feems to be the 
‘moft harmlefs. of all forts of animal Excrements the 
Air can be infected with. How noxious then muft be 
the more fetid Steams of Ordure ! 

If a Catalogue were publith’d of all Inftances from 
Charnel-houfes (or Coemeteries), and of the peftiferous 
Effects, which have happen’d from the Putrefaétion 
‘of dead Bodies, after great Battles, even in the open 
“Air, no-body, I believe, would have a good Opinion 
‘of the Wholfomenefs of Animal Dung ; for if a great 
“Quantity do fo intect the Air, ’tis likely a lefs may 
‘infect it in proportion to that lefs Quantity. 

In great Cities the Air is full of thefe Effuvia, 
“which | in hot Climes often produce the Peftilence; 
‘and in cold Climes People are generally obferv’d to 
“live a lefs time, and lefs healthfully, in Cities, than. in 
‘the Country; to which Difference, ’tis likely, that 
the eating unwholfome i may contribute. . 

This 


wt be 
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This Dung is a fitter Food for venomous Creatures 
(a) than for edible Plants ; and ’tis (no doubt) upon 
account of this, that dung’d Gardens are fo much 
frequented by Toads, which are feldom or never 
feen in the open undung’d Fields. . 

What can we fay then to the Salubrity of thofe 
Roots themfelves, bred up and fatten’d among thefe 
Toads and Corruption ? The Leaves indeed are only 
difcharging fome of the Filth, when we eat them ; 
but the Roots have that unfavoury infected Food in 
their very Mouths, when we take them for our Nou- 
rifhment. 

But the’ Dung be, upon thefe and other accounts, 
injurious to the Garden, yet a confiderable Quantity 
of it is fo neceflary to moft Corn-fields, that without 
it little Good can be done by the old Hufbandry. 

Dung is not injurious to the Fields (2), being there 
in lefs Proportion: And the Produce of Corn is the 
Grain. When the Leaves have done their utmoft to 
purify the Sap, the moft refin’d Part is fecern’d to be 
yet further elaborated by peculiar Organs; then, by 
the Veffels of the Bloffoms, ’tis become double-refin’d, 
for the Nourifhment of the Grain; which is therefore 
more pure from Dung, and more wholfome, than 
any other Part of the Plant that bears it. | 

And common Tillage alone is not fufficient for 
many Sorts of Corn, efpecially Wheat, which is the 
King of Grains, aay 

Very few'Fields can have the Conveniency of a 
fufficient Supply of Dung, to enable them to produce 
half the Wheat ; thofe will do near Cities, where they 
have Plenty of it. . Ap i0h te 

(a) Mr. Evelyn fays, that Dung is the Nurfe of Vermin. 

(4) Such Plants as Cxbdages, Lurneps, Carrots, and. Potatoes, 
when they are defigned only for fatting of Cattle, will not be in- 


jured by Dung, Tillage, and Hoeing all together, which will make 
the Crops the greater, and the Cattle will like them never the 


worle, 
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The Crop of 20 Acres will fearce make Dung 
fufficient for one Acre, in the common Way of laying 
it on. 

The Action of the Dung’s Ferment ‘affords a 
Warmth (a) to the Infant- plants, in their moft tender 
State, and the moft rigorous Seafon. 

But ’tis hard to know how long the Warmth of 
this Ferment lafteth, by reafon of the great Difficulty 
to diftinguifh ‘the very leaft Degree of Fleat from 
the very leaft Degtee of Cold. | 

Under the Name of Dung we may alfo iid 
ftand whatever ferments with the Earth (except Fire) 5. 
fuch as green Vegetables cover’d in the Ground, €&c. 

As to the Difference of the Quantity of artificial 
Pafture made by Dung without Tillage, and that. 
made by Tillage without Dung ; the latter is’ many 
times greater, ‘of which Thad the following Proof, 
An unplow’d Land, wherein a Dunghil had lain 
for Two or Three Yearg: and being taken away, was 
planted with Jurneps, at the fame a till’d Land, con- 
tiguous thereto, was drill’d with Turneps, and Horfe- 
ho’d; the other, being Hand-ho’d, profpered_beft 
at the firft ; but at laft did’ not amount to the Fifth 
Part of the Till’d and Horfecho’ d, in Bignefs, nor in 
Crop. ‘The Benefit of the Dung and Hand-hoe was 
fo inconfiderable, in comparifon of the Plough and 
Hoe-plough ; the little Quantity of artificial Pafture 
raifed to the other, was only near the Surface, and 
did not reach deep enough to maintain the Turneps, 
‘tall they arrived at the Fifth Part of the Growth of 


(2) But though Dung in fermenting may have a little Warmth, 
yet it may fometimes, by letting more Water enter its Hollow- 
nefs, be in a Froft much colder ‘than undung’d pulveriz'd Karth ; 
for I have feen Wheat-plants in the Winter -die in the very Spits 
of Dung, when undung’d drill’d Wheat adjoining to it, planted 
at the fame time, has flourifh’d all the fame Winter ; anit I could 
not find any other Reafon for this, but the Mollownets of the 
Dung; and yet it feemed to be well rotted, 


‘thofe 
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thofe, whore attificial Pafture reach’d to the Bottom 
of the Staple of the Land. 

A like Proof is: » That feveral Lands of 7; Urneps, 
drill’?d on the Levél, at Three Foot Rows, plow’d, 
and doubly dung’d, and alfo Horfe-ho’d, did not 
produce near fo good a Crop of Turneps, as Six Foot 
Ridges adjoining, Horfe-ho’d, tho’ no Dung had 
been laid thereon for many Years: There was no 
other Difference, than that the Three Foot Rows did 
not admit the Hoe-plough to raife half the artificial 
Pafture, as the Six Foot Rows did. TheDung plow’d 
into the narrow Intervals, before drilling, could opes 
fate no further, with any great Effect, than the Hoe- 
plough could turn it up, and help in its Pulveration. 

Dung, without Tillage, can do very little ; with 
fome Tillage doth fomething ; with much Tillage 
pulverizes the Soil in lefs time, than. Tillage alone can 
do ; but the Tillage alone, with more time, can pul- 
verize as well: This the Experiments of artificially 

ulverizing of the pooreft Land, as they are related 
by Mr. Evelyn, fully prove. 

Adis thefe Experiments are the more to be depended 
on, as they are made both in England and Holland by 
Perfons of known Integrity. 

This Truth is alfo further confirmed by thofe Au- 
thors who have found, that High-way Duft alone is 
a Manure preferable to Dung: And all thefe Pulve- 
rations being made by Attrition or Contufion, why 
fhould not our Inftruments of Pulveration, in time, 
reduce a fufficient Part of the Staple of a dry friable 
Soil, to a Duft equal to that of a Highway ? 

The common Proportion of Dung ufed in the Field 
pulverizes only a {mall Part of the Staple: but how long 
atime may be required for our Inftruments to pulve- 
rize an equal Part, it depending much upon the 
Weather, and the Degree of F one of the Soil, is 
uncertain, ' 

; D 2 : I 
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I have feen furprifing Effects from Ground, after | 
being kept unexhaufted, by plowing with.common 
Ploughs for Iwo whole Years running: and I:am 
confident, that the Expence. of this extraordinary 
Tillage and Fallow will not, in many Places, amount 
to above half the Expence of a Dreffing with Dung ; — 
and if the Land be all the time kept in our Sort of 
little Ridges of the Size moft proper for that. Purpofe, 
the Expence of plowing will be diminifhed one 
Half; befides the Advantage the Earth. of fuch 
Ridges hath, of being friable in Weather which is too 
moift for plowing the fame Land on the Level, 

I have made many Trials of fine Dung on the 
Rows ; and, notwithftanding the Benefit of it, I have, 
for thefe Green Years laft paft, left it off,. finding: 
that a little more Hoeing will fupply it at a much 
lefs Expence, than that “of fo fmall a Quantity of - 
Manure, and of the Hands Pearce to lay it on, 
and of the Carriage. 


CHA: Bu V. 
Of Tizwacs.: 


he ise 1s breaking and Hividing the Groind by 
| Spade, Plough, “Hoe;yor beher: Inftruments, 
which divide by a fort of Attrition (or oe as 
Dung does by Fermentation (4). . 


a 


(a) Neque enim aliud eft Colere quam Refolvere, &&F Fermentare 
Tervam. Columella. 

And fince the artificial Pafture of Plants is made and irons a 
by Pulveration, "tis no matter whether it be by the Ferment of 
Dung, the Attrition’ of the Plough, the Contufion of the Roller; 
or by any other Inftrument. or Means whatfoever, ea A 
ire, which carries away all the Cement of that which is burnt. , 


By , 


: 
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By Dung we are limited to the Quantity of it we 
can procure, which in moft Places is too fcanty : But 
by Tillage, we can inlarge our Field’ of fubterranean 
Pafture without Limitation, tho’ the external Surface of 
itbeconfin’d within narrow Bounds: Village may extend 
the Earth’s internal Superficies, in proportion to the 
Divifion. of its Parts; and as Divifion is ‘infinite, {o 
may that Superficies be. 

Every time the Earth is broxen by any. fort of 
Tillage, or Divifion, there mit arife fome new Su-. 
perficies of the broken Parts, which never has been 
open before: For when the Parts of Earth are once - 
united and incorporated together, ’tis morally impof- 
fible, that they, or any of them, fhould be broken 
‘again, only in the fame Places; for to do that, fuch, 
Parts muft have again the fame numerical Figures and 
Dimenfions they “had before. fuch Breaking, which 
even by an infinite Divifion could never be ‘likely to’ 
happen: As the Letters of a Diftichon, cut out and 
mixt, if they fhould be thrown up never fo often, 
would never be likely to fall into the fame Order and 
Pofition with one another, fo as to recompofe the fame 
Dittich. | 

Although the internal Superficies may have 
been drain’d by a preceding Crop, and the next 
Plowing may move many of the before divided 
Parts, without new-breaking them; yet fuch as 
are new-broken, have, at fuch Places ‘where they 
are fo broken, a. new Superficies, which never 
was, or did exift before; becaufe we cannot reafon- 
ably fuppofe, that any of thofe Parts can have in all 
Places (if in any Places) the fame Figure and Pinbo 
fions twice. 

For as Matter is awinbie ad infinitum, the 
Places or Lines whereat ’tis fo divifible, | mutt be, in 
relation to Number, infinite, that is to fay, without 


Number; and muft have at every Divifion Super- 
je ficies 
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ficies of Parts of infinite Variety (2) in Figure and 
Dimenfions. ; 
And becaufe ’tis morally impoffible, the fame Fi- 
and Dimenfions fhould happen twice to any one 
art, we need not wonder, how the Earth, every time 
of Tilling, fhould afford a new internal Superficies 
(or artificial Pafture) ; and that the till’d Soil has in it 
an inexhauftible Fund, which by a fufficient Divifion 
(being capable of an infinite one) may be produc’d. 
Tillage (as well as Dung) is beneficial to all Sorts of 
Land (¢c). Light Land, being naturally hollow, has 
larger Pores, which are the Caufe of its Lightnefs : 
This, when it is by any means fufficiently divided, 


_(b) Their Variety is fuch, that "tis next to impoffible, an 

l'wo Pieces, or Clods, in a Thoufand Acres of till’d Gratin 
fhould have the fame Figure, and equal Dimenfions; or that any 
Piece fhould exaéily tally with any other, except with that from 
whence it was broken off. : 

(c) ’Tis of late fully prov’d, by the Experience of many Farm- 
ers, that Two or Three additional Plowings, will fupply the 
Place of Dung, even in the old Hufbandry, if they be perform’d 
at proper Seafons; and the hiring Price of three Plowings, 
after Land has been thrice plow’d before, is but Twelve Shil- 
lings, whereas a Dunging will coft Three Pounds : This was acci- 
dentally difcovered in my Neighbourhood, by the Praétice of a 
poor Farmer, who, when he had prepar’d his Land for Barley, 
and could not procure Seed to fow it, plow’d it on till Wheat 
- Seed-time, and (by means of fuch additional Plowing) without 
Dung, had fo good a Crop of Wheat, that it was judg’d to be 
more than the Inheritance of the Land it grewon. 

The fame Effe& follows when they prepare Land for Turneps, 
fince they are come in Fafhion, and fow them feveral times upon 
feveral Plowings, the Fly as often taking them off; they have 
from fuch extraordinary Tillage a good Crop of Wheat, inftead 
of the loft‘Turneps, without the Help of Dung; hence Double- 
plowing is now become frequent in this Country. 

The Reafon why Land is enrich’d by lying long unplow’d, 
is, that fo very few Vegetables are carried off it, very little being 
produc’d; the Exhauftion is lefs than what is added by the Atmo- 


Aphere, Cattle, @c, But when. ’tis plow’d, a vaftly greater - 


Quantity of Vegetables is produc’d, and ¢arried off, more than 
by the old Hufbandry is return’d to it, - hy 
the 
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the Parts being brought nearer together, becomes, for 
a time, Bulk for Bulk; heavier; .7@..¢. The fame 
Quantity. will be contain’d in lefs Room, and fo is 
made to partake of the Nature and Benefits of ftrong 
Land, viz. to keep out too much Heat and Cold, 
and the like. wi 

But. ftrerg Land, being. naturally lefs porous, is 
made ‘for a time lighter. (as'well as richer) by a good 
Divifion.; the Separation of its Parts makes. it more 
porous, and caufes it) to take up more room than it 
does in its natural State; and then it partakes. of all | 
the Benefits of lighter Land... 
., When. ftrong Land is plow’d, and. not fufficient- 
ly, fo, that’ the Parts remain grofs, ’tis faid to be 
rough, and it has not the-Benefit of Tillage; becaufe 
moft }of the. artificial Pores. (or Interftices) are too 
Jarge ; and then it partakes of the Inconveniencies of. 
the hollow’Land untill’d: sea pay 

For.,when the light and is plow’d.;-but once, 
that is. not fufficient. to diminifh its natural Hollow- 
nefs (or Pores); and, for want of more Tillage, the 
Parts into which ’tis divided by that once (or perhaps 
twice) Plowing, remain too:large ; and confequently, 
the artificial Pores are large alfo, and, in that refpect, 
are like the ill-till’d {trong Land, 40 943i} 

Light-land, having naturally Jefs internal Superf- 
ciés, feems to require the more Tillage (¢) or Dung 

‘wit a to 


(2) As for puffy Land, which naturally fwells up, inftead of 
fubfiding, tho’ its Hollownefs is. much abated by Tillage, yet it is 
thought little better than barren Land, and unprofitable for Corn 
But what we ufually call Light-land, is only comparatively fo, 
in refpeét of that. which is heavier and’ ftronger. And this Sort 
of Light-land becomes much, lighter by being ill-till’ds the un- 
broken -Pieces of Turf ‘underneath undiffolved, forming large 
Cavities, increafe its Hollownefs, and confequently its Lightnefs: - 
I have often known this Sort of Land defpis’d’ by its Owners, 
who fear’d ‘to give it due Tillage, which they thought would 
make it fo light, that the Wind would blow it away ; but when- 
ever fuch has been thoroughly till’d, it never fail’d te become, 

Wigs mi.ch 
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to enrich it; as when the poor, hollow, thin Downs. 
have their upper Part (which is’ the beft).burnt, 
whereby all (except a Caput’ Mortuum) is carried 
away ; yet the Salts of this fpread upon that’ barren 
Part of the Staple, which is unburnt, divide it ‘into 
fo very minute Particles that their Pafture, will nourifh. 
Two or Three good Crops of Corn: But ‘then the 
Plough, even with a confiderable Quantity: of: ‘Dung, 
is never able afterwards to make a Divifion -equal: to 
what thofe Salts have done; and therefore fuch burnt. 
Land remains barren. 120 

Artificial Pores cannot be’ too feral) becaufe Roots 
may the more eafily enter the Soil that has them, quite 
contrary to natural Pores; for thefe may be, and ge- 
‘nerally are, too fmall, and too hard for the Entrance 
of all weak Roots, and for the free Entrance of sits 
Roots. » 

Infufficient Tillage leaves ftrong Land fithd its natu- 
ra] Pores too fmall, and its artificial ones’ too large. 
Tt leaves Licht- jarid with ‘its natural and areificia} 
Pores both too large. . 

Pores that are too fmall in hard Ground, will not 
8 permit Roots to enter them. 

Pores that ‘are too large in any fort of ‘Land,*can 
be of little other Ufe to Roots, but only to give them 
Paffage to other Cavities more proper for them; .and 
if in any Place they lie open‘to the Air, they are ay’d | 
up, and fpoil’d, before they reach them, 
much ftronger than before; and confidering that *tis til!’'d with 
lefs Expence than very ftrong Land, it is, for feveral Sorts of — 
Corn, found to be:more profitable than Land of greater Strength 
and Richnefs, that is more difficult to be till’d. 

And I am apt to think, that this Sort of Light-land acquires 
more Cement, by having its exterzal Superficies often changed, — 
and expofed to the Dews, and other Benefits of the Atmofphere, 
as well as by the Increafe of (its zternal Superficies, which is the 
Surfaces af all the divided Parts of Earth, or) the Pafture of 
Plants; the one being augmented by the other ; zi, €. that. into 
the more Parts the Earth is broken, the more Cement will it. 
attain, from.the Sulphur, which is brought by the Dews, 


For 
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For fibrous Roots (which alone maintain the Plant ; 
the other Roots ferve for recetving the Chyle from 
them, and convey it to the Stem) can take in no Nou- 
fifhment from any Cavity, unlefs they come into 
Contact with (e), and prefs againft, all the Superficies 
of that Cavity, which includes them; for it difpenfes 
the Food to their Latteals by fuch Preffure only :’But 
a fibrous Root is not fo prefs’d by the Superficies of 
a Cavity whofe Diameter is greater than that of the 


Root. : 

The ‘Surfaces of great Clods form Declivities on 
every Side of them, and large Cavities; which are as 
Sinks to convey, what Rain and Dew bring, too quickly 
downwards to below the plow’d Part. ° | 

The Firft and Second plowings with common 
Ploughs fcarce deferve the Name of Tillage; they 
rather ferve to prepare the Land for Tillage. | 
The Third, Fourth, and every fubfequent plow- 
ing, may be of more Benefit, and lefg Expence, than 
any of the preceding ones, Me 


(é) Roots cannot have any Nourifhment from Cavities of the’ 
Earth that are too large to prefs againft them, except what Water, 
when ’tisin great Quantity, brings to them, which is imbibed by 
the gentle Preflure of the Water; but when the Water is gone, 
thofe large Cavities being empty, the Preflure ceafes ; and this is 
the Reafon, that when Land has few other but fuch large Cavities, 
the Plants in it always fuffer more by dry Weather, than in Land: 
which by Dung or Tillage has more minute and: fewer large 
Cavities, ol 

‘There may be fome Moifture on the Superficies of large Cavi- 
ties; but without Preffure the fibrous Roots cannot reach it ; and 
very little or no Preflure can be made to one Part of the Root’s 
Superficies, unlefs the Whole that is included be preffed. 

If it be objeéted that a Charlock-Plant, when pulled up, and, 
thrown upon the Ground, will grow thereon; this proves nothing 
againft the Neceflity of Preffure, &c. for the Weight of that Plant 
prefles fome of its Roots fo clofely againft the Ground, that they 
fend out (unlefs the Weather be very dry) new Fibres into the 
Earth; and there they are preffed in all their Superficies ; without 
which Fibres the Plant doth not graw. | 

7 3 But 
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But the laft Plowings will be more advantageoufly 
perform’d by way of Hoeing, as in the following 
Chapters will appear. © : 
For the finer Land is made by Tillage, the richer 
will it become, and the more Plants it will maintain. 
-It has been often obferv’d, that when Part of a 
Ground has been better till?d than the reft, and the 
whole Ground conftantly manag’d alike afterwards for 
Six.or Seven Years fucceflively; this Part that was 
but once better till’d, always produc’d a bettér Crop 
than the reft, and. the Difference remain’d very vifible 
every Harveit. | se 1 tata ene 
‘One Part being once made finer, the Dews did 
more enrich it; for they penetrate within and beyond 
the Superficies, whereto the Roots are. able to enter: 
The fine Parts of the Earth are impregnate, throughout 
their whole Subftance, with fome of the Riches, ¢ar- 
ried in by the Dews, and there repofited; until, ;by 
new. Tillage, the Infides of thofe fine Parts. become 
Superficies ; and as the Corn drains them, they are 
again fupply’d as before; but the rough large Parts 
cannot have that Benefit; the Dews not penetrating 
to their Centres, they remain poorer. | . 
I think nothing can be faid more ftronely to con- 
firm the Truth of this, than what is related by the 
Authors quoted. by Mr. Evelyn (f), to this Effect, 
ViZe is . 
‘ Take of the moft barren Earth you can find, 
‘ pulverize it well, and expofe it abroad for a Year, 
¢ inceflantly agitated (g) ; it will become fo fertile as 
‘ to receive an exotic Plant from the furtheft Indies ; 
* and to caufe all Vegetables to profper in the moft 
¢ exalted Degree, and to bear their Fruit as kindly 
© with us as in their natural Climates,’ | 


f) In Pag. 17, 18, and 19. of his Phil, Di/courfe of Earth. 
(g) é.e. Stirr’d often, Pitealis 
| This 
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This artificial Duft (4), he fays; will entertain Plants 
which refufe Dung, and other violent Applications ; 
and that it has a more nutritive Power than any arti- 
ficial Dungs, or Compoft whatfocver: And further, 
that by this Toil of pulverizing, ‘‘ *tis found, that Soil 
** may be fo ftrangely alter’d from its former Nature, 
“as to render the harfh and moft uncivil Clay (2) 
$* obfequious tothe Hufbandmen, and to bring forth 
«© Roots and Plants, which otherwife require the 
ey panels and holloweft Mould (4). 


wn 
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*Tis to be fuppos’d, that the Zmdian Plants had 
their due Degrees of Heat and Moifture given them ; 
and I fhould not. chufe to beftow this. Toil upon the 
pooreft of Earth in a Field or Garden, tho’ that be 
the moft fure wherein to make the Experiment (/). 

I never myfelf try’d this way of pounding or grind- 
ing, becaufe impracticable in the Fields. 

_ But I have had the Experience of a Multitude of 
Inftances, which confirm it fo far, that I am in no 


(4) Tho’ it may be impoffible for the Plough to reduce the 
whole Staple into fo fine Powder, yet the more internal Super- 
ficies it makes, the more Duft will be made by the Atmofphere 
in proportion ; and great Clods perhaps.are of no Ufe to Plants, 
but by that Duft they let fall, being thence extricated by the in- 
fenfible Ferment of the nitrous Air; and the Surfaces of this arti- 
ficial Duft muft receive fuch Operations from the Air, before the 
utmoft Fertility be obtain’d. 

_ {é) But I'take harfh uncivil Clay to be the leaft profitable of 
any to keep in Tillage. 3 

(4) To this Dutt, Namque hoc imitamur arando ought to be 
apply’d, and not to Putre folum, which itfelf needs Tillage, as 
well as ftrong Land: But it feems the Antients did not obferve the 
' Difference between natural Pores (or Hollownefs) and artificial 
ones, tho’ it is very great; as is fhewn in Chap. of Pafure of 
Plants: Tis eafier indeed to imitate this artificial Duft in Ao/baw 
than in frong Land. 

' (/) This is the moft proper Trial of the Effect of Pulveration 
by pounding and grinding; hut Land may be fo barren, that 
Plough or Spade may not be fufficient to pulverize it to that De- 
gree, which is neceflary to give it the fame Fertility, that pound- 
ing in a Mortar, or gtinding betwixt Marbles (as Colours are 
ground), can. : ¥i 

| Doubt, 


4A. Of Tit DAG: Chap. V. 
Doubt, that any Soil (#) (be it rich or poor) can ever 
be made too fine by Tillage (7). 

For *tis without difpute, that one cubical Fede" of 
this minute Powder may have more internal Super- 
ficies, than a thoufand cubical-Feet of the fame, or 
any other Earth till’d in the common Manner; and, 
1 believe, no two arable Earths in the World do ex- 
ceed one another in their natural Richnefs ‘Twenty 
times ; that is, One cubical Foot of the richeft is not 
able to produce an‘equal Quantity of Vegetables, c#- 
teris paribus, to iioMLL sige Feet of the age oo 


(m) Land that is too hollow and light, having no Cement to 
join its Parts together, tho’ in Nature they are capable of infinite 
Divifion, yet in Pra€tice the Plough cannot divide them to any 
Purpofe, unlefs they were firft join’d, but glides through without 
breaking them; being more like to the primary Particles of 
Water againft the Plough, which are broken by no Force, than 
to Earth; it may be moved, but not broken by Tillage, and 
therefore ought not to be reputed arable; nor does it indeed de- 
ferve the Name of Land, but as the defart Sands of Libya, to 
diftinguith it from Sea. 

(z) According to fome, this Rule is only general, and not uni- 
verfal; for, fay they, there’s a fort of binding Gravel, that, when 
it is made fe, will, by a fudden Dafh of Rain, run together 
like a Metal; and-I have feen the fame Accident in a particular 
fort of white Land; but this very rarely happens to the latter: 
I never knew it above once, and that was after Barley was fown 
on it; the Hardnefs was only like a very thin Ice upon the Sur- 
face, which was fome Hindrance to the Coming up of the Barley, 
until the Harrow’s going over it once or twice broke that Ice’ or’ 
Cruft, and then it came up very well. 

I never had any other Sort of Land liable to this Misfortune s 
therefore can fay nothing to the Gravel in that Cafe, nor how 
deep the Con/lipation may reach in it, nor what Remedy is moft 
proper to prevent the ill Confequence of it: But if there fhould’ 
be two or three Exceptions out of Ove thousand Seventy-nine Mil- 
lions One thoufand and Sixty different Sorts of Earth (fee Mr. Evelyn's 
Terra, p. 2.), twill be no great Matter. 

But I think thefe are no real Exceptions againft any Degree of 
Pulverizing; for it only fhews, that fome Sorts of Land, tho” 
very few, are fubjec& by Accident to lofe too foon their Pulvera- 
tion: And if the Finenefs were no Benefit to that Land, fuch Lofs’ 
ef it would be no Injury to it. 


therein 
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therefore ’tis not ftrange, that the pooreft,; when by 
pulverizing it has obtain’d One hundred ‘times the 
internal Superficies of the rich untill’d Land, it fhould 
exceed it in Fertility ; or, if a Foot of the pooreft was 
made to have Twenty times the Superficies of a Foot 
of fuch rich Land, the pooreft might produce an 
equal Quantity of Vegetables with the rich(o).  Be- 
fides, there is another extraordinary Advantage, when 
a Soil has a larger internal Superficies in a very litele 
Compafs ; for then the Roots of Plants in it are better 
fupply’d with Nourifhment, being nearer to them on 
all Sides within Reach, than it can be when the Soil is 
lefs fine, as in common Tillage; and the Roots in 
the one muft extend much further than in the other, 
to reach an equal Quantity of Nourifhment: They 
_muft range and fill perhaps above Twenty times more 
Space to collect the fame Quantity of Food. 

But in this fine Soil, the moft weak and tender 
Roots have free Paffage to the utmott of their Extent, 
and have alfo an eafy, due, and equal Preffure every- 
where, as in Water. | 


(0) And very poor Land, well pulveriz’d, will produce better 
Corn than very rich will do, without Manure or Tillage. The 
Experiment may be made by paring off the Turf, and {fetting 
Corn in the whole Ground that is very rich; and that will thew 
how much the natural Pafture of the rich is inferior to the arti- 
ficial Pafture of the poor Land; but then the poor muft have this 
Proportion of Excefs of internal Superficies continued to it, du- 
ring the whole Time of their Growth, which cannot be done with- 
out frequently repeated Divifions of the Soil by Hoeing or Manure; 
elfe it might require Forty times the internal Superficies at the 
time of fowing, to keep Twenty times the internal Superficies 
of the rich till Harveft: For although the rich is continually 
lofing fome of its artificial Pafture, as well as the poor, yet by 
lofing this equally, they ftill draw nearer and nearer to the firft 
Inequality of their natural Pafture. | 
- But poor Land, being lighter, has this Advantage, that it being 
more friable than the ftrong, requires lefs Labour to pulverize it ; 
and therefore the Expence of it is much lefs, than in proportion 
to the Excefs of Poornefs of its internal Superficies. 

Hard 
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Hard Ground makes a too great Réfiftance, as 
Air makes a too little Refiftance, to the Superficies of 
Roots. vais fa 
Farmers, juft ‘when they have brought their Land 
into a Condition fit to be further till’d to much greater 
Advantage, leave off, fuppofing the Soil to be fine 
enough, when, with the Help of Harrows, ‘they can 
cover the Seed ; and afterwards with a Roller ‘they 
break the Clods ; to the end that, if a Crop fucceed, 
they may be able to mow it, without being hinder’ 
by thofe Clods: By what I could ever find, this In- 
ftrument, call’d a Roller, is feldom beneficial to good 
Hufbands ; it rather untills the Land, and anticipates 
the fubfiding of the Ground, which in ftrong Land 
happens too foon of itfelf (p). Pan hs ni | 
But more to blame are they, who neglect to give 
their Land due Plowing, trufting to the Harrow to 
make it fine; and when they have thrown in their 
Seed, go over it Twenty times with the Harrows (q) 
till the Horfes have trodden it almoft as hard as a High- 
way, which in moift Weather fpoils the Crop; but on 
the contrary, the very Horfes, when the Earth is moift, 
ought all to tread in the Furrows only, as in plow- 
ing with a Hoe-plough they always.do, when they ufe 


it inftead of a common Plough. 


(p) This Injury the Roller does, is only when ’tis ufed to prefs 
down the Earth after the Seed is fown; and is the greater, if 


Land be moift; but the Rolling of it in dry Weather, when °tis - 


‘to be immediately plow’d up again, is the moft fpeedy Way to 
pulverize the Soil ; and the Harrow is then very ufeful in pulling ; 
up the Clods, to the end that the Roller may the better come at _ 
them to crufh them. 

(q) Nam veteres Romani dixerunt male fubacium agrum, qui fatis 
frugibus occandus fit. “ 

Sed ut compluribus iterationibus fic refolvatur vervadum in pul« 
eerem, ut nullam vel exiguam defideret occationem, cunt Jeminaveri« 


mus. Col. Lib.z. Cap, 4. 
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OEING is the breaking or dividing the Soil by 
Tillage, whilft the Corn or other Plants are 
growing thereon. / 

It differs from common Tillace (which is always 
perform’d before the Corn or Plants are fown or 
planted) in the times of performing it; *tis much 
more beneficial ; and ’tis perform’d by different In- 
ftruments. 

Land that is before Sowing tilled never fo much 
(tho’ the more ’tis till’d the more it will produce) will 
have fome Weeds, and they will come in along with 
the Crop for a Share of the Benefit of the Tillage, 
greater or lefs, according to their Number, and what’ 
Species they are of. | 

But what is moft to be regarded is, that as foon as 
the Ploughman has done his Work of plowing and 
harrowing, the Soil begins to undo it, inclining to- 
wards, and endeavouring to regain, its natural fpecific 
Gravity ; the broken Parts by little and little coalefce, 
unite, and lofe fome of their Surfaces; many of the 
Pores or Interftices clofe up during the Seed’s Incu- 
bation and Hatching in the Ground ; and, as the Plants 
grow up, they require an Increafe of Food propor- 
_ tionable to their increafing Bulk ; buton the contrary, 
inftead thereof, that internal Superficies, which is their 
_ artificial Pafture, gradually decreafes. — . 

The Earth is fo unjuft to Plants, her own Off-{pring, 
as to fhut up her Stores in proportion to their Wants; - 
that is, to give them lefs Nourifhment when they 
have need of more: Therefore Man, for whofe Ufe 
_ they are chiefly defign’d, ought to bring in his rea- 

amelie fonable 
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fonable Aid for their Relief, and force open her Ma- 
gazines with the Hoe, which will thence procure 
them at all times.Provifions in abundance, and alfo 
free them from Intruders; I mean, their fpurious 
_ Kindred, the Weeds, that robb’d them of their too 
fcanty Allowance, 

There’s no doubt, but that One-third Part of the 
Nourifhment raifed by Dung and Tillage, given to 
Plants or Corn at. many proper Seafons, and: appor- 
tion’d to the different Times of their Exigencies,. will 
be of more Benefit to a Crop, than the Whole apply’d, 
as it commonly is, only at the time of Sowing. 
This old Method is almoft as unreafonable as if 
Treble the full Stock of Leaves, neceffary to main- 
tain Silkworms till they had finifhed their Spinning, 
fhould be given them before. they are hatched, and 
no more afterwards. * 

Next to Hoeing, and fomething like it, is. Tranf- 


planting, but much inferior ; both becaufe it requires. 


a fo much greater Number of Hands, that by no 
Contrivance can it ever become general, nor does it 
fucceed, if often repeated; but Hoeing will maintain 
any Plant in the greateft Vigour ’tis capable of, even 
unto the utmoft Period of Age, Befides, there is 
Danger in removing a whole Plant, andLofs of Time 
before the Plant can take Root again, all the former 
Roots being broken off at the Ends in taking up 
(for ’tis impoffible to do it without), and fo muft wait 
until by the Strength and Virtue of its own Sap 
(which by a continual Perfpiration is daily enfeebled) 
new Roots are form’d,which, unlefs the Earth continue 
moift (a), are fo long in forming, that they not only 

(a) But when the Earth doth continue moift, many tranfplanted 
Vegetables thrive betcer than the fame Species planted in Seeds, 
becaufe the former, ftriking Root fooner, have a greater Advantage 
of the frefh-pulveriz’”d Mould, which lofes fome of its artificial 
Pafture before the Seeds have Roots to reach it. The fame Advan- 
tage alfo have Seeds by foaking tll ready to fprout before they 
are planted. To both thefe the Moifture of the Earth is grr 
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find a more difficult Reception into the clofing Pores 3 
but many times the Plant languifhes and d'es of an 
‘Atrophy, being ftarv’d in the midft of Plenty ; but 
whilft this is thus decaying, the hoed Plant obtains a 
‘more flourifhing State than ever, without removing 
from the fame Soil that produc’d it. } 

°Tis obferv’d that fome Plants are the worfe for 
Tranfplanting (@). Fenochia. removed is never fo 
good ‘and tender as that which is not, it receives 
{uch a Check in Tranfplanting in its Infancy; which, 
like the Rickets, leaves Knots that indurate the Parts 
of the Fennel, and fpoil it from being a Dainty. 

Hoeing’ has moft of the Benefits without any In- 
conveniencies of Tranfplanting ; becaufe it removes 
the Roots by little and little, and at different times ; 
fome of the Roots remaining undifturb’d, always 
fupply the moved Roots with Moifture, and the 
whole Plant with Nourifhment fuficient to keep it - 
from fainting, until the moved Roots can enjoy the 
Benefit of their new Pafture, which is very foon. — 

Another extraordinary Benefit of the new Hoing 
_(d) Hufbandry is, that it keeps Plants moift in dry 
Weather, and this upon a double Account. 


(a) As moft long Tap-rooted Plants are; for I have often 
try’d the Tranfplanting of Plants, of Sz. Form and Luferne ; and 
could never find, that any ever came near to the Perfection that 

~ thofé will do which are not removed, being equally fingle. 
- ‘Tap-rooted Graffes and Turneps are always injur’d by Tranf- 
“planting ; their long Root once broken off never arrives at the- 
Depth it would have arriv’d unbroken ; as for thisReafon they cut 
off the Tap-root of an Apple-tree, to prevent its running dowti- 
ward, by which it would have too much Moifture. © | 

(6) Hoeing may be ‘divided into Deep, which .is our Horfe- 
hoeing,.and Shallow, which is the Englifh Hand-hoeing; and alfo 
the Shallow Horfe-hoeing, ufed in fome Places betwixt Rows, 
where the Intervals are very narrow, as Sixteen or Eighteen 
Inches ; this is but an Imitation of the Hand-hoe, or a Suegeda- 
‘weum to it; and can neither fupply the Ufe of Dung, nor of Fal- 
low, and may be properly called Scratch-hoeing, 


i  *Firft, 
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Firft, as they are better nourifhed by Hocing, 
they require lefs Moifture, .as appears by Dr. Wood- 
ward's Experiment, that thofe Plants which receive 
the greateft Increafe, having moft terreftrial Nou- 
rifhment, carry off the leaft Water in proportion to 
their Augment : So Barley or Oats, being fewn on a 
Part of a Ground very well’ divided by Dung and 
Tillage, will come up.and grow vigoroufly without 
Rain, when the fame'Grains, fown at the fame ‘time, 
on. the other Part, not thus enriched, will fcarce 
come up 3 or, it they do, will not thrive till Rain 
comes. 

Secondly, The Hee, I :mean the Horfe-hoe (che 
other goes not deep enough), procures Moifture to the 
Roots from the Dews, which fall mot in dry ‘Wea- 
ther; and thofe Dews (by what Mr. Thomas Henfhaw 
has dbfarv’a) feem to be the richeft Prefent the At- 
mofphere: gives to the Earth; having, when pu- 
arefy’d in a Veffel, a black Sediment like Mud at 
the Bottom. ‘This feems to caufe the darkifh Colour 
‘to the upper Part of the Ground. And the Sulphur, 

which is found in the Sediment of the Dew, may. be 
the chief Ingredient of the Cement of the Earth ; 
Sulphur being very glutinous, as Nitre is diffolvent. 
Dew has both thefe: 

Thefe enter in proportion to the Finenefs and Freth- | 
nefs of the Soil, and to the Quantity that is fo made 
fine and frefh by the Hoe. How this comes to 
pafs, and the Reafon of it, are fhewn in thes Chapter 
of Tillage. 

To demonftrate that Dews. shaitten the Land when 
fine, dig a Hole in the hard dry Ground, in the 
drieft Weather, as deep as the Plough ought to.reach: 
Beat the Earth very fine, and fill the Hole therewith; 
and, after a few Nights Dews, you'll find this fine. 
Barth become moift at the Bottom, .and the baie. 
Ground all round will continue dry. 


Till 
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Till a Field in Lands ; make one Land very fine, ~ 
by frequent deep Plowings ; and let another be rough, 
by infufficient Tillage, alternately ; then plow the 
whole Field crofs-ways in the drieft Weather, which 
has continued long; and you will perceive, by the 
Colour of the Earth, that every fine Land will be 
turn’d up moift; but every rough Land will be 
dry as Powder, from Top to Bottom. 

Altho’ hard Ground, when thoroughly foak’d with 
Rain, will continue wet longer than fine till’d Land 
adjoining to it; yet this Water ferves rather to chill, 
than nourifh the Plants ftanding therein, and to keep 
out the other Benefits of the Atmofphere, leaving 
the Ground ftill harder when *tis thence exhaled; 
and being at laft once become dry, it can.admit no 
more Moifture, unlefs from a long-continued Deluge 
of Rain, which feldom falls till Winter, which is 
not the Seafon for Vegetation. | 

As fine hoed Ground is not fo long foaked by 
Rain, fo the Dews never fuffer it to become perfeétly 
dry : This appears by the Plants, which flourifh and 
erow fat in this, whilft thofe in the hard Ground 
are ftarved, except fuch of them, which ftand near 
enough to the hoed (a) Earth, for the Roots to bor- 
row Moifture and Nourifhment from it. : 

And 


(a) As when Wheat is drill’d late in very poor Land, fo that 
in the Spring the young Plants look all very yellow; let your 
Hoe-Piough, making a crooked Line, like an Indenture, on one 
fide of a ftrait Row of this poor Wheat in the Spring, turn a 
Furrow from it ; and in a fhort time you will fee all thofe yellow 
Plants, that are contiguous to this Furrow, change their yellow 
Colour to a deep Green ; whilft thofe Plants of the fame Row; 
which ftand fartheft off from this indented Furrow, change not 
theirColour til] afterwards; and all the Plants change or retain their 
Colour fooner or later gradually, as they fland nearer to, or far- 
ther from it; and the other Rows, which have no Furraw neat 
them, continue their Yellow, after all this Row is become green 
and flonrifhing: But this Experiment is beft to be made in poor 
fandy Ground, when the Mould is friable; elfe perhaps the differ- 

2 ent 
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And I have been informed by fome Perfons, that 
they have often made the like Obfervations; that, in 
the drieft of Weather, goed. Hoeing (a) procures 
Moifture to Roots ; tho? the fenorant and Incurious 
fanfy, ic lets in the Drought; and therefore are afraid 
to hoe their Plants’at fuch times, when, unlefs they 
water them, they are fpoil’d for want of it. 

There is yet one’ more Benefit: Hoing gives to 
Plants, which by no Art can poflibly be given to 
Animals: For all that can be done in feeding an 
Animal is,*what has'b2en here already:fatd of Hoine; 
that is, to give it fufficient Food, Meat and Drink, 
at the tires it has occafion for chem ; if you give an 
Animal any more, ’tis'to no manner of purpofe, un 
lefs you could give. it more Mouths, which is impoffi= _ 


ent Colour may not appear until the Furrow'be turn’d! back to 
the Row, having lain fome. time to be fomewhat pslvede déer 
ampregnated) by the Weather, €7o. ~ 

This Experiment I often made on Wheat drill’d on the Level 
before I drill’d any on Ridges. 

- The plowing one Furrow in fandy or mellow Groinid makes. a 
Pulveration, which is enjoy’d firit by thofe Plants that are the 
neareft to it, and alfo delivers them from. the Weeds, which, 
_ ‘though they may be very few, yet there is a vatt, Difference between 
their robbing the Wheat of its Pafture in the Row, and~ the 
Wheat’s enjoying both that and the whole Pafture: of the Fur- 
row alio. 

I never remember to have feen a Plant poor, that was conti- 
guous to a well-hoed Interval, unlefs overpower’d by a too great 
Multitude of other Plants ; and the fame Exception muft be made, 
if it were a Plant that required more or lefs Heat or Moifture, 
than the Soil or Climate afforded, 

(2) When Land is become hard by lying too long _ BN d, the 
Plough in turning a deep Furrow from each Side of a fingle. Row 
of young Plants (fuppofe of ‘T'urneps) may crack the Earth quite” 
through the Row, and expofe the Roots to the open Air and Sun © 
in very dry Weather; but if the Earth wherein the Plants fland 
be fine, there will be no Cracks in it: ’Tis therefore the delaying 
the Hoing too long that occafions the Injury. But to hoe with 
Advantage again ft Re y Weather, the Ground muft have been well 
tilled or hoed before, that the Hoe may go. deep; elfe the Dews, 
that fall in the Night, ‘will beexhal'd back in the: Heat of the Day... 


ble ; 
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le; but in hoeing a Plant, ‘the additional Nourifh- 
ment thereby given, enables it to fend out innumerable 
additional. Fibres and Roots, asin one of the Glaffes 
with a Mint. in it, is fee; which fully demon- 
ftrates, that a Plant increafeth its Mouths, in fome 
Proportion to the Increafe of Food given to it: So 
that Hoeing, by the new Pafture it raifes, furnifhes 
both Food .and Mouths to Plants; and ’tis for. want 
of Hoing, that fo few are broughr to their Growth 
and Perfeétion (a). | HAN 

~-In what manner the Sarrition: of the Antients was 
performed ’;in, their Corn, isnot very clear: .This 
feems to; have been their Method ; viz Wren the 
Plants were fome time come up, they harrowed the 
Ground, andi pull’d out the Weeds by Hand, The 
Procefs of this appears in Columella, where he directs 
the Planting of Medica to be but a fort of Harrow- | 
ing or Raking. amongft the young Plants, that the 
Weeds might; come out the more eafily: Ligneis 
Raftris fiatim jatta Semina obruantur. Poft fationem 
Ligneis Raftris farriendus, €8 identidem runcandus eft 
Ager, ne alterius generis Herba invalidam Medica 
perimat. forty | | 


(2) A Ground was drill’d with Ray-grafs and Barley, in Rows: 
at Five Inches Diftance from each other; it produced a pretty 
good Crop of Ray-grafs the fecond Year: as is ufual ; there was 
adjoining to it'a Ground of ‘Turneps, that were in Rows, with 
wide Intervals Horfe-ho’d; they ftood for Seed; and amongit 
them there-was, in-room of a Turnep, a fingle Plant of Ray-grafs, 
which, being hoed as the Turneps were, had {in every one’s Opi-. 
nion that faw it) acquired a Bulk at leaft equal to a Thoufand 
Plants of the fame Species in the other Ground ; tho’ that vaft 
Plant had no other Advantage above the other, except its Single- 
nefs, and the deep Hoeing. , . 

_ [have feen a Chickweed, by the fame means, as much increas’d 

beyond its common Size; and a Plant of Muftard-feed, whofe 
collateral Branches were much bigger than ever I faw a whole 
Plant of that fort ; it was higher than I could reach its Top, ‘and 
indeed more like a Tree than an Herb; many other forts of Plants 
have I feen thus increas’d beyond what I had ever obferv’d before, 


but none fo much as thofe. 
| E23 _ They 
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_ They harrowed and hoed Raffris; fo that their 
Occatio and Sarritio were performed with much the 
fame fort of Inftrument, and differed chiefly in the 
Time: The firft was at Seed-time, to cover the Seed, 
or level the Ground; the other was to move the 
Ground after the Plants were up. 

One fort of their Sarrition was, Segetes permota 
Terra debere adobrui, ut fruticare ‘poffi nt. Another 
fort was thus: Iz Locis autem frigidis farriri nee 
adobrui, fed plana Sarritione Terram permovert. 

For the better underftanding of thefe Two forts 
of Sarrition, we muft confider, that the Antients fowed 
their Corn under Furrow; that is, when they had 
harrowed the Ground, to break the Clods, and 
make it level, they fowed the Seed, and then plowed 

_it in: This left the Ground very uneven, and the 
Corn came up (as we fee it does here in the fame 
cafe). moftly in the loweft Places betwixt the Furfows, 
which always lay higher: This appears by Virgii’s 
Cum Sulcos equant Sata. Now, when they ufed Plana 
Sarritio, they harrowed Length-ways of the Furrows, 
which being fomewhat harden’d, there could be little. 
Earth thrown down thence upon the young Corn, 

But the other fort of Sarrition, whereby the Corn 
is faid Adobrui, to be cover’d, feems to be perform’d. 
by Harrowing crofs the Furrows; which muft needs. 
throw down much Earth from. the Furrows, which 
neceffarily fell upon the Corn. 

How this did contribute to make the Corn fraticare, 
is another Queftion : : Lam in no doubt to fay, it was not. — 
from covering any Part of it (forl fee that has a contrary 
Effect), but from moving muchGround, which gave a 
newPafture to the Roots: This appears b the Obfer- 
vation of the extraordinary Frutication of Wheat ho’d 
without being cover’d; and by the Injury it receives by 
not being uncover’d when any Earth falls on the Rows. 

The fate Author faith, Faba, & cetera Legumina, 
chm guaiuer Digitis a Terra extiteriut, recite farrientur, 

Ty excepta 


or. 
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excepto tamen Lupino, cujus Semini contraria eft Sarritio; 
guoniam unam Radicem habet, qua five lerro fuccifa 
lew vulnerata eft, totus Frutex emoritur. 

‘If they had ho’d it only betwixt Rows, there had 
been mo Danger. of killing the Lupine, which is a 
Plarit moft proper for Hoeing. What he fays of the 
Lupine’s having: no’ need of Sarrition, becaufe it is able 
of itfelf to kill Weeds, fhews the Antients were 
lenorant of the chief Ute of Hoeing 5 viz. ‘to raife.' 
new Nourifhment by dividing the Earth, and making 
anew internal Superficies in it. 

Sartition’feratthed and broke {0 fmall 4 Part of the 
Earth’s Surface, amongitthe Corn and Weeds, with-. 
out Diftinétion, or favouring one any more than the 
other, that it was a Difpute, whether the Good it did: 
in “facilitating the Runcation (or Hand-weeding) was» 
greater, than the Injury it did by bruifing arid tears: 
ing the Corn: And many of the Antiehts chofe fa- 
ther to content themfelves with the Ufe:of Runcation? 
only, and totally to omit all Sarrition of their Corn. 

But Hoeing is an Action very different from that 
of Sarrition, and is every way beneficial, no-way. 
injurious to Corn, tho’ deftructive to Weeds. There-. 
fore fome modern. Authors fhew a profound Igno- 
rance, in tranflatine Sarritio, Hoeing: They give 
an Idea very different from the true one: For 
the Antients truly hoed, their Vineyards, but not 


‘their Corn; neither did they plant their Corn in 


Rows, without which they could not give it the 
Vineyard-hoeing: Their Sarculation was ufed bur 
amongft {mall Quantities of fown Corn, and is yet 
in Ufe for Flax; for] have feen the Sarculum (which 
is a fort of a very narrow Hoe) ufed amongft the 
Plants of Flax ftanding irregularly: But. this Opera 
tion is too tedious, and too chargeable, to be apply’d 

to great Quantities of irregular Corn, 
If they ho’d their Crops fown at random, one 
Ba think they fhould have made mad Work of 
i 4 it; 
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it; fince they. were not at the Pains to plant in Rows, 


and hoe betwixt them with their Bidens ; being. the: 
Inftrument with: which they tilled. many of their 


Vinéyards, and enters as deep as the Plough, and.is 


much better than the Exgli/h Hoe, which -indeed 


feems, at the firft Invention of it,.to be defigned 


rather to {crape Chimneys, than to till the Ground,,:) | 
- The higheft and: loweft Vineyards are ho’d: by the 


‘ Ploughis firft the high Vineyards, where the Vines 


grow (almoft like Ivy) upon great Trees, fuch, as, 
Elms, Maples, Cherry-trees, &¥c. a holt are conftantly: 


kept in Tillage, and produce good Crops,of Corn, 


befides what the, Frees do yield; and alfo thefe great 
and conftantProducts of the Vines are owing to, 


this fort of Tige-tillage ; becaufe neither in Meadow). 
or Pafture Grounds can Vines be made -to. profper 3. 


tho’ the Land be much, richer, and» yet, have-a lefs 


Quantity of Grafs taken off it, than the Arable. has 


- Gorn: carried from that. 


The Vines of, low Vineyards re ho’d by thes 


acy, From thefe I took. my Nit Scheme, onerntie that 
indiferent Land produces an annual Crop of Grapes and Wood 


without Dung ; and though there is annually carried off from“an’ 
Acre af Vineyard, as much in Subftance. as is carried off in‘the: 
Crop of an Acre.of Corn produced.on Land of equal Goodnels +, 


and yet theVineyard. Soil is never impaverithed, unlefs the hoeing 


Culture be denied it: Buta few annual Crops of Wheat, with-— 
out Dung, in the common Management, will impoverifh and-ema- 


ciate the Soil. 


The Vine indeed has the Advantage of being alarge perennial, . 


Plant, and of receiving fome Part.of its Nourifhment below the 
Staple; but it has alfo “Difadvantages : The Soil of the Vineyard 


i 


never can have a true Summer Fallow, tho’ it has much Summer’: 


Hoeing ; for the Vines live in it, and all over it all the Year?) 


neither can that Soil have Benefit from Dung, becaufe though by. : 


increafing the Pulyeration, it increafes the Crop, yet it {poils the: 
Tafte of the Wine; the Exhauftion of that Soil is thera fup- 
ply’d by no artificial Help but Hoeing : And by all the Experience 
{ have had of it, the fame Caufe will have the fame Effe@ upon- 
a Soil for the Produétion of Corn, and sg Vegetables, as mel 
as npn t the Vineyard. : 

Plough, 


€ P 
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Plough, ,have their Heads, juft, above the Ground, 
ftanding all in a moft regular Order, and are con- 
ftantly plowed inthe. proper Seafon: Thefe have 
no other Affiftance, but by Hoeing; becaufe. their 
Head and, Roots are fo near together, that Dung 
would {poil the Tafte ‘of the Wine they produce, in 
hot Countries. } » »- so wh | if 
» All Vineyards muft. be, ho’d one way. or other. 
(a),.or elfe they will produce nothing of. Value; but 
Corn-fields without Hoeing do produce fomething, 
tho’ nothing in Comparifon to what they would do 
with it. O 2 | 

Mr. Evelyn fays, that when the Soil, wherein Fruit- 
trees are planted, is conftantly kept.in- Tillage, they. 
grow up; to be an Orchard. in halfthe ‘Time. they 
would’ .do, if the Soil: were not till’d.' and this 
keeping an:Orchard-Soil in, Arable, is Horfe-hoing it, ~ 
- In fome Places in Berk/hire they have ufed, for a 
long time, to Hand-hoe -moft forts of Corn, with 
very great Succefs, and I may fay this, that 1 myfelf 
never knew, or heard, that. ever any Crop of Corn 
was properly fo ho’d, ‘but what very well. anfwer’d 
the Expence, even of this Hand-work ;_ but be this 
never fo. profitable, there are not a Numberof Hands 
to ufe it in great Quantities.;. which poffibly was one 
Reafon the Antients were not able to introduce it into 
their Corn-fields to any purpofe; tho’. they fhould 
_ not have been ignorant of the Effect of it, from what 
_. they. faw it do in their Vineyards and Gardens, 
Inthe next Place I hall give fome general Direc- 
_ tions, which by Experience I have found neceflary 

to be known, in order to the Practice of this Hoing- 

Hufbandry. 3 | | 
I. . Concerning the Depth to plant at. 
IL. Lhe Quantity of Seed to plant. 
— TL. And the Diftance of the Rows, 


th fa) Vines that cannot be ho’d by the Plough, are lio’d by 
Ae 4 gens, f - : 
J, 
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I. °Tis neceffary to know how deep we may plant 
our Seed, without Danger of burying it; for fo ’tis 
faid to be, when laid at a Depth below what ?tis able- 
to come up at. | 
Different Sorts of Seeds Come up at differentDepths ; 
fome at fix Inches, or more ; fome at not more than 
half an Inch: The way to know for cértain the 
Depth any fort will come up at is, to makeGauges in ~ 
this manner : Saw off 12 Sticks of about 9 Inchés 
Diameter: Bore aHole in the End of each Stick, and: 
drive into i¢ a taper Pee; let the firft Pee be half 
an Inch long, the next an Inch, and fo on; every 
Pee to bé half an Inch longer than the former, till 
the laft Pee be Six Inches long; then in that fort of 
Ground where you intend to plant, make a‘ Row of 
Twenty Holes with the Half-inch Gauge ; put therein 
Twenty good Seeds ; cover them up, and’ ftick the 
Gauge.at the End of that Rows; then do the like with 
all the other Eleven Gauges: This will detertiine the 
Depth, at which the moft Seeds will come up (a). 
When the Depth is known, wherein thé Seed is 
fure to come up, we may eafily difcover whethet the 
Seed be good or not, by obferving how many will — 
fail: For in fome forts of Seeds the Goodnefs can- 
not be known by the Eye; and there has been often 
great Lofs by bad Seed, as well as by burying good 
Seed; both which Mistortunes might be prevented — 
by this little. Trouble ; befides, ’tis not convenient to 
plant fome forts of Seed at the utmoft Depth they . 


(2) In the common way of Sowing *tis hard to know the pro-. 
per Depth, becaufe fome Seeds lying deep; and others fhallow; it, 
- ts not eafy to difcover the Depth of thofe that are buried: But I 
have found in drilling of black Oats, that when the Drill-Plough 
was fet a little deeper for Trial; very few came up: Therefore "tis 
proper for the Driller to ufe the Gauges for all forts of Seeds ; 
for, if he drills. them too deep;he may lofe his Crop ;_or, if too 
fhallow, in dry Weather, he may injure it, efpecially inSummer 
Seeds; but for thofe planted againit Winter, there is the moft — 
Damage by planting too deep. ah? | ie 
will 
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will come uip’at; ‘for it may be fo deep, as that the 
Wet may rot’ orochill the firft Root, 4s in Wheat in 
init digas? CoO g ML At ronnie tA | 
The Nature of the Land, the Manner how it. is 
laid, either flat; or in Ridges, and the Seafon of 

Planting, with the Experience of the Planter, acquired 

by fuch Trials, muft determine the proper Depths 

for different’Sorts of Seeds. * 

_ ooIh The. proper Quantity of Seed to be drill’d on 
an Acre, is much lefs than riuft be fown in the com- 
mon way; not becaufe Hoeing’ will not maintain as 
many Plants as the other; for, on the contrary, Ex- 
perience fhews it will, ceteris paribus, maintain 
more; but the ‘Difference is upon many other Ac- 
counts: As that ’tis impoffible to fow it fo even by 
Hand, as the Drill will do; for let the Hand fpread 
it never fo’ exactly (which is difficult to do fome 
Seeds, efpecially ‘in windy Weather), yet the Uneven- 

 nefs of the Ground will alter the Situation of the 

Seed; the greateft Part rebounding into the Holes, — 
and loweft Places; or elfe the Harrows, in Covering, © 
draw it dows thither ; and tho’ thefe low Places may 
have Ten times too much, the high Places may have 
little or none of it: This Inequality leffens, in effect, 
the Quantity of the Seed; becaufe Fifty Seeds; in 
room of One, will not prodtice fo much as One will 
do; and where they are too thick, they cantiot’ be 
well nourifhed, their Roots not fpreading to near 

eir natural Extent, for want of Hoeing to open 

Fre Earth. Some Seed is buried (by which is meant 
the laying them fo deep, that they are never able to 

come up, as Columella cautions, Ut ab/que ulia Refur- 

rectionis Spe fepeliantur): Some hes naked above the 

Ground ; which, with more uncovered by the firft 

Rain, feeds the Birds and, Vermin. 

Farmers ktiow not the Depth that is enough to 
bury their Seed, neither do they: make much Dif- 
ference in the Quantity they fow on a rough, oe a 

| ne 
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fine Acre; tho’ the fame-that is -too little for the one; 
is too much for the other ; ; tis all mere Chance-work, 
and they put their whole Truft in ete Ground, and 
much Dung, to cover their Errors.) - 
The. greateft Quantity: of Seed I ever ards ofbRa 
be ufually fown, istin Wilt/bire,. where Lam inform- 
ed by the Owners themfelves, that.on fome forts of 
Land they fow Eight Buthels of Barley to an Acre 4 
fo that if it produce:Four Quarters. to.an, Acre, there 
are but FourGrains forOne that is fown, and is a. very 
Poor Increafe, tho? a. good Crop ;. this is. on» Land 
plowed . once, and. then» double-dung’d;; the Seed 
only harrow’d into the ftale and hard Ground (a), "tis 
like not’T'wo Bufhels of the Eight will;enter it, to 
etow; and I have heard, that in a rdry Summer an Acre 
of this {carce produces Four Bufhels.at Harvett. 

But, in Drilling, Seed Jies all the fame jutt Beeetis 
none deeper, nor “{hallower, than the reft; here’s no. 
Danger of the Accidents of burying, or being un-i 
cover'd, and therefore no Allowance dee be made 
for them ; but Allowance muft be made for other Ac-; 
cidents, shel the fort of Seed is liable to them 5 fuch: 
as Grub, Fly, Worm, Froft, &c. 

Next, when a Man unexperienc *d in this Method. 
has proved the Goodnefs of his Seed, and Depth to: 
plant it at, he ought to: calculate what Number of: 
Seeds a Bufhel, or other Meafure or Weight, con-; 
tains: For one Bufhel, or one Pound of fmall Seed, 
may contain double the Number of Seeds, of a 
Bufhel, or a Pound, of large Seed of the fame Species.. 

This Calculation .is made by weighing an Ounce,. 
_ and counting the Number. of Seeds: therein ; then, 


ber ‘of Seeds of the Ounce, by the Number of Ounces 


, {a) Stale Ground is that which has lain Fagg confiderable 
time after Plowing, before it is fown, contrary to that which. 
3s fown immediately after plow’d; for this lait is generally not 
{9 hard as the former. aye Bae) ae 


of 


% 


weighing a Buthel of it, and multiplying the Num-: 
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of .the Buthel’s Weight ; ; the Produc will’ (Hew ‘the 
Number of Seeds of a Buthel near enough’! Then, 
by the Rule of “Three, apportion them to the fquiare 
Feet of an“Acré} or elfe it may be done, ‘by divide- 
ing the Seeds’ of the Buthel by’ the {quate Feet'of 
an Acre; the ‘Quotient will” give ‘the Number of 
Seeds for’ every Foot: Alfo conGdér ‘how 4 near “you 
intend to plant the Rows, and whether Single, Double, 
“Treble, or Quadruple ; ; fait the more Behn ra more 
Seed will be required iwi sees geht Sy 

Examine what is the Bi atRe of! one nfracie: ford 
Plant of the Annual, but the Produce of the beft 
and largeft- of the perennial Sort; becaufé’ that’ by 
Hoeing will be brought to its “atmott PerféGion : 
Proportion the Seed of both to the reafonable Pro- 
dué ; and, when ’tis worthwhile, adjuft the’ Plants to 
their competent Number with*the Hand-hoe, after 
they are up; and plant Perennials generally in fingle 
Rows: Laftly, Plant fome’ Rows of the Annual 
thicker than’others, which will foon give you Expe- 
rience (better than any other Rule) to “know the exact 
Quantity of Seed to drill. 

Il, TheDiftances of the Rows are one of the moft 
material Points, wherein we fhall find many apparent 
‘Objections againtt the Truth ; of which tho’ ‘full Ex- 
perience be the  moft infaltible Proof, yet the 
World is by falfe Notions fo. prejudiced againft wide 
Spaces between Rows, that unlefs thefe common’ (and 

# wifh I could fay, only vulgar) Objeétions ’ be’ firft 
anfwer’d, perhaps no-body will venture fo far out of 
the old Road, as is neceffary to gain the Experience, 
without i it be fuch as have con it. . 


ta) Ay ak narrow ae : eels Seven ee etm «i Double 
‘Treble, or Quadruple Rows, the Double having One, the Treble 
‘Two, and the Quadruple Three of them, are called Partitions. 

The wide Space (fuppofe of near Five Feet) betwixt any wo 


‘of. thefe ewes Ateble or APR aie’ aa, call’: an 
dnterval. . 
3 a 
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I formerly was at much Pains, and atfome Charge, 
in improving my Drills, for planting the Rows at 
very near Diftances; and had brought them to fuch 
Perfection, that One Horfe would “draw. a Drill with 
_ Eleven Shares, making the Rows at Three Inches and 
half Diftance from one another; and at the fame 
_time fow.in them Three: very, different. Sorts of 
Seeds, which did not mix; and thefe too, at different 
Depths ; as the Barley- -Rows were Seven Inches afun- 
der, the Barley lay Four Inches Aeep 5. .a little more 
than Three Inches above that, in the fame Chanels, 
was Clover ; betwixt every Two of thefe Rows was 
a Row of St. Foin, cover’d half anInch deep. 

I had a good.Crop of Barley the firft Year; the 
next Year, “Two Crops of Broad-Clover, where that 
was fown; and where Hop-Clover was fown, amix’d 
Crop of That and St. Foin, and every Year after- 
wards a Crop of St. Foin; but I am fince, by. Fx- 
perience, fo fully convinced of the Folly of thefe, — 
or,any other fuch mix’d Crops, and more efpecially 
of narrow Spaces, that I have demolith’d thefe In- 
ftruments (in their full Perfection) as a vain Curiofit 
the Drift and Ufe of them being contrary tot the 

true Principles and Praétice of Horfe-Hoeing, 
- Altho’ I am fatisfied, that every one, who. hall 
have feen as much of it asI have, will be of my 
Mind in this Matter; yet 1 am aware, that what 1 
am going to advance, will feem hocking to them, 
before they have made Trials. ll 

I lay it down as a, Rule (to myfelf) that every Row | 
of Vegetables, to be Horfe-ho’d, ought to have an 
empty Space or Interval of Thirty Inches on one Side 
of it (a) at leaft, and of near Five Feet in-all Sorts 
vf Corn. ee ; 

io tdoDR 


| (2) Neti, We call it one Row, tho’ it be a Double, Treble, .or 
Quadruple‘ Row ; becaufe when they unite in the Spting, they 
feem to be all fingle ; even the Quadruple then is but as one fingle 
Row. Obferve, 
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In Hand-hoeing there is always lefs Seed, fewer 
Plants, and a greater Crop, ceteris paribus, than in 
the common Sowing: Yet there, the Rows muft be’ 
much nearer together, than in Horfe-hoeing ; becaufe 
as the Hand moves many times lefs Earth than the 
Horfe, the Roots will be fent out in. like Propor- 
tion; and if the Spaces or Intervals, where the Hand-_ 
hoe only feratches a littleof the upper Surface of 
them, fhould be wide, they would be fo hard and ftale 
underneath, that the Roots of perennial Plants would 
be long in running thro’ them; and the Roots of 
many annual Plants would-never be able to do it. 
_ An Inftance which fhews fomething of the Differ- 
ence between Hand-hoeing and Deep-hoeing is, That 
a certain poor Man is obferv’d to have his Cabbages 
vattly bigger than any-body’s elfe, tho’ their Grouad 
be richer, and better dung’d: His Neighbours werg 
amaz’d at it, till the Secret at length came out, 
and was only this: As other People ho’d their Cab- 


Obferve, that as wide Intervals are neceflary for perfect Horfe- 
heeing, fo the largeft Vegetables have generally the greateft Bene- 
fit by them ; tho’ {mall Plants may have confiderable Benefit from 
much narrower Intervals than Five Feet. 

The Intervals may be fomewhat narrower for conftant annual 
Crops of Barley, than of Wheat; becaufe Barley does not fhut 
out the Hoe-Plough fo foon, nor require fo much Room for 
Hoeing, nor fo much Earth in the Intervals, it being a leffer Plant, 
and growing but about a Third-part of thé Time.on the Ground; 
ut he that drills Barley, muft refolve toeap it, and bind it 
up in Sheaves; for if he mows it, or does not bind it, a great 
Part will be loft among the Earth in the Intervals: But ’tis now 
found, that in a wet Harveit the beft way is not to bind up drill’d 
Barley or Oats; but, inftead thereof, to make up the Grips into 
little Heaps by Hands, laying the Ears upon one ‘another inwards, 
and the Stubble-ends outwards; fo that with a Fork that hath Two 
Fingers, and a Thumb, ’tis very eafy to pitch fuch Heaps up the 
bebe a without fcattering, or waiting any of the Corn. 

Tis alfo feen, that when the Reapers take care to fet their Grips 
with the But-ends in the Bottoms of the Intervals, and ‘the Ears 
properly on the Stubble, they will fo ftand up from the Ground, ‘as 
to efcape much better from {prouting, than mow’d Com, . 


bages 
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bages with a Hand-hoe, "he inftead thereof dug ‘his 
with a Spade: And nothing can’ more nearly equal 
(@ ) the Ufe of the Horfe- ioe than the Spade'does>: | 
“And when’Plants have never: fo much Pabulum 
near them, their fibrous Roots cannot reach it’ all; 
before the Earth naturally excludes them from it ;' for, 
‘to reach ‘it all, they muft fill: all the Pores (4), which 
is impoflible': So far otherwife it is, that we fitall find 
it probable, that'they can’only reach the leaft Part of 
it, unlefs the Roots could remove themfélves from 
Place to Place, té‘leave fuch Pores.as they had exhautt- 
ed, and apply themfelves to fuch as were unexhaufted ; 
but they not beine endow’d with Parts neceflary for 
local Motion (as: Animals are), the Hoe-Plough fup- 
p! lies their want of Feet; and both’conveys: them ‘to 
their Food, and their Food to them, as'well as pro- 
vides it for them; for by tranfplanting the Roots, 
it gives them Change of the Pafture, which it increafes 
by the very Act of ‘Changing them from one Situation 
to another, if the Intervals ~be. wide enough for this 
Hoeing Operation to be properly perform’ dy 

The Objections moft likely to prepoftel Peoples 
Minds, and prevent their making Trials of this Huf- 
bandry, are thefe’: 

‘Firft, They will be apt'to think, that thefe wide, 

naked Spaces; not being cover’d by the Plants, will 
ie be fufficient to make a good Crop. | 

For Anfwer,: we muft: confider, that tho’ om, 
ftanding irregular and /par/im, may feem to cover 


(a) The Hoe- -Plough exceeds the Spade in this refpect, that it 
removes more of the Roots, and cuts off fewer ; which is an Ad- 
vantage when, we ull near to the Bodies of Plants that are 
grown large. | 

(4) The: Roots of a Mint, fet a whole Summer in a Glafs, 
_ kept conftantly replenifhed with Water, will, in Appearance,. fill 
the whole Cavity of the Glafs; but by comprefling the Roots, -or 
by obferving how much Water the Glafs will hold when the | 
_ Roots are in it, we are convinc’d, that they do not, fill, a-Fourth- 
part of its Cavity ; tho’ they are not flopp’d by Water, as they 
are by Earth, the . 
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the Ground’ better than when it ftands regular in 
Rows, this Appearance (4) is a mere Deceptio vifus ; 
for Stalks are never fo thick on any Part of the 
Ground as where many come out of one Plant, or 
as when they ftand in a Row; and a‘ho’d Plant of 
Corn will have Twenty or Thirty Stalks (4), in the 
fame Quantity of Ground “where an un-ho’d Plant, 
being equally fingle, will have only Two or Three 
Stalks. Thefe tillered: ho’d Stalks, if they were 
planted /parfim all over the Interval, it might feem 
well cover’d, and perhaps thicker than the fown Crop 
commonly is; fo that tho’ thefe ho’d Rows feem to 
contain a lefs Crop, they may contain, in reality, a 
greater Crop than the fown, that feems to exceed it ; 
and *tis only the different placing that makes one 
feem greater, and the other lefs, than it really is; and 
this is only when both Crops are young. 

The next Objection is, That the Space or Interval 
not being planted, much of the Benefit of that Ground — 
will be loft; and therefore the Crop mutt be lefs than — 
if it were planted all over. 

I anfwer, It might be fo, if not Horfe-ho’d; but 
if well Horfe-ho’d, the Roots can run through the 
Intervals ; and, having more Nourifhment, make a 
greater Crop. it 

The too great Number of Plants, plac’d all over 
the Ground in common fowing, have, whilft it is 
open, an Opportunity of wafting, when they are very 
young, that Stock.of Provifion, for want of which 
the greateft Part of them are afterwards ftarv’d; for 


(2) For the Eye to make.a Comparifon betwixt a fown Crop 
and fuch a ho’d Crop, it ought, when ’tis half-grown, to look 
on the ho’d Crop acrofs the Rows; becaufe in the other it does 
fo, in effe&t, which Way foever it looks; but whatever Appear- 
ance the ho’d Crop of Vegetables (of as large a Species as Wheat) 
makes when young, it furely, if well managed, appears more 
beautiful at Harveft than a fown Crop. 


(4) Ihave counted Fifty large. Ears on one fingle ho’d Plant 
of Barley. | 


their 
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their irregular. Standing . prevents their being» re- 
lieved with frefh Supplies from the Hoe: Hence it 
is, that the old Method exhaufting the Earth to no 
purpofe, produces a, lefs Crop; and yet leaves leis 
Pabulum behind for a fucceeding one, contrary to the 
Hoeing-Hufbandry, wherein Plants are manag’d in all 
refpects by a quite different Occonomy. 

In a large Ground of Wheat it was prov '”,. that 
the wideft ho’d Intervals brought, the greateft ‘Crop 
of all : Dung without Hoeing ‘did not equal Hoeing 
without Dung. And, what was moft remarkable,, 
amonett Twelve ixdtcrengcs of wider and narrower 
Spaces, more and lefs ho’d, dung’d and undung’d, 
the Hand-fow’d was, confiderably the worft) of. all; 
tho’ all the Winter, and Beginning of | the Spring, 
that made infinitely the moft: “promifing Appearance 5 
but at Harveft yielded but about One-fitth Part of 
Wheat of that which was moft hoed; there was 
fome of the moft hoed, which yielded Eighteen 
Ounces of clean Wheat in aYard.in Length of adou- 
ble Row, the Intervals being Thirty Inches, and the 
Partition Six Inches (a). 

A. Third-Objection like the two former is, that fo 
{mall a Part of the Ground, ..as that whereon the Row 
ftands, cannot contain Plants or Stalks fufficient for a 
full Crop: 

- This fome Authors endeavour to fupport byArgu- 
ments taken from the perpendicular Growth of Vege- 
tables, and the Room they require to ftand on; both 
which having anfwer’d elfewhere, I need not fay 
much of them here ; only I may add, that if Plants 
could be brought to as great Pertecion:; and fo to 

(a) The fame Harveft, a Yard in Length of a double Row of 
Barley, having Six Inches Partition, produc’d Eight hundred and 
Eighty Ears in a Garden; but the Grains happen’d to be eaten 
by Poultry before *twas ripe, fo that their Produce of Grains 


could not be known: One like Yard of a ho’d Row of Wheat, 
in an undusg'd F ield, produe’d Four hundred Ears of Lammas- 


bis chn : 
ftand 
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ftand as thick all over the Land, as they.do in the 
ho’d Rows, there might be produc’d, at once, mary — 
of the greateft Crops of Corn that ever grew. 

But fince Plants thrive, and make their Produce, 
in proportion to the Nourifhment they have within 
the Ground, not to the Room they have to ftand 
upon it, one very narrow Row may contain more 
Plants than a wide Interval can nourifh, and bring to 
their full Perfection, by all the Art that can be ufed ; 
and ’tis impoffible a Crop fhould be loft for want of 
room to ftand above the Ground, tho’ it were lefs 
than a Tenth-part of the Surface (a). : 

In wide Intervals there is another Advantage of 
Hoeing, I mean Horfe-hoeing (the other being more 
like Scratching and Scraping than Hoeing): There is 
room for many Hoeings (2), which muft not come 

very 


- (a) Mr. Houghton calculates, that a Crop of Wheat of Thirty 
Quarters to an Acre, each Ear has two Inches and a Half of 
Surface; by which ’tis evident, that there wou’d be room for 
many fuch prodigious Crops to ftand on. 7 : 
And a Quick-hedge, ftanding between two Arable Grounds, 
one Foot broad at Bottom, and Eighteen Feet in Length, will, at 
Fourteen Years Growth, produce more of the fame fort of Wood, 
than Eighteen Feet f{quare of a Coppice will produce in the fame 


time, the Soil of both being of equal Goodnefs. 


This feems to be the fame Cafe with our ho’d Rows; the 
Coppice, if it were to be cut in the Firft Years, would yield per- 
haps Ten times as much Wood, as the Hedge; but many of 
the Shoots of the Coppice conftantly die every Year, for want of 
fufficient Nourifhment, until the Coppice is fit to be cut; and 
then its Product is much lefs than that of the Hedge, whofe 
Pafture has not been over-ftock’d to fuch a degree as the Coppice: 
Pafture has been; and therefore brings its Crop of Wood to 
greater Perfection than the Coppice-Wood, which has Eighteen 
times the Surface of Ground to ttand on: The Hedge has the Be- 
nefit of Hoeing, as oft as the Land on either fide of it is till’d ; 
but the Coppice, like the fown Corn, wants that Benefit. | 

(4) Many Hoejngs; but if it fhould be afked how many, we 
may take Columella’s Rule in hoeing the Vines, viz. Numerus 
autem vertends Soli (bidentibus) definiendus non ef, cum quanto cre- 

F 2 brior 
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~ very near the Bodies of fome annual Plants,: except 
whilft they are young ; but, in narrow Intervals, this 
cannot be avoided at every Hoeing: ’Tis true, that 
in the laft Hoeings, even in the middle of a‘large 
Interval, many of the Roots may be broken off by 
‘ the Hoe-plough, at fome confiderable Diftance from 
the Bodies; but yet this is no Damage, for they fend 
out a greater Number of Roots than before; as in ~ 
the Mint, in Chap. I. appears. | 
In wide Intervals, thofe Roots are broken off only 
where they are fmall; for tho’ they are capable of 
running out to more than the Length ofthe external 
Parts of a Plant; yet ’tis not neceffary they fhould 
always do fo; if they can have fufficient Food nearer 
to the Bodies (a) of the Plants. | 
And thefe new, young, multiply’d Roots are 
fuller of ;Laéteal Mouths than the older ones; which 
makes it no Wonder, that Plants fhould thrive fafter 
by having fome of their Roots broken off by the 
Hoe ; for as Roots do not enter every Pore of the 
Earth, but mifs great Part of the Pafture, which is 
left unexhaufted, fo when new Roots ftrike out from 
the broken Parts of the old, they meet with that Pa- 
fture, which their Predeceffors mifs’d, befides that 
new Pafture which the Hoe raifes for them; and 
thofe Roots which the Hoe pulls out without breaking, 


7 _ 


brior fit, plus prodeffe foffionem conveniat. Sed impenfarum ratio — 
modum pafiulat. Lib. 4. Cap. 5. 

Neither is it altogether the Number of Hoeings that determines 
the Degrees of Pulveration: For, Once well done, is Twice 
done ; and the oftener the better, if the Expence be not exceflive. 

Poor Land, be it never fo light, fhould have the moft Hoeings ; 
becaufe Plants, receiving but very little Nourifhment from the 
natural Pafture of fuch Land, require the more artificial Pafture _ 
to fubfift on. fang 

(a) All the Mould is never fo near to the Bodies of Plants, — 
- as ‘tis when the Row ftands on a high Six-feet Ridge, when the _ 

middle of the Interval is left bare of Earth, at the laftHoeing; | 
for then all the Mould may be but about a Foot, or a Footand 
half, diftant from the Body of each Plant of ‘a Treble Row. 


a 
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and covers’ again, are turn’d into a frefh Pafture; 
fome broken, and fome unbroken: All together invi- 
eorate the/Plants. . 

Befides, the Plants of fown Corn, being treble in 
Number to thofe of the drill’d, and of equal Strength 
and Bulk, whilft they are very young, muft exhautft 
the Earth whilft it is open, thrice as‘much as. the 
drill’d Plants do; and before the fown Plants grow 
large, the Pores of the Earth are fhut againft’ them; 
and againft the Benefit of the Atmofphere; but. for 
the drill’d, the Hoe gives: conftant Admiffion to that 
Benefit; and if the Hoe procures them (by dividing 
the Earth): Four times the Pafture of thei fown du- 
ring their Lives, and the Roots’ devour but ‘ene half 
of that, then tho’ the ho’d» Grop fhould be double to the 
fown, yetuit might leave twice as much Padulum for 
a! fucceeding Crop. ’Tis impoffible to bring thefe 
Calculations to Mathematical Rules; but this is ‘certain 
in Practice, that a fown Crop, fucceeding a’ large 
undune’d ho’d Crop, is‘ much better: than a fown 
Crop, that fucceeds a fmalb dung’d°fown Crop. 
And [have the Experience of poor, worn out Heath- 
eround, that, having produc’d Four fucceffive good 
ho’d Crops of Potatoes (the laft {till beft); is: become 
tolerable good Ground.’ Pe HOD 

In avery poor Field were planted Potatoes,andj in - 
the very worft Part of it; feveral Lands had them in 
Squares a Yard afunder; thefe were plowed © four 
ways at different times: Some other Lands adjoining 
to them, of the very fame Ground, were very well 
dung’d and till’d ; but the Potatoes came irregularly, 
in fome Places thicker, and in othersgthinner : Thefe 
were not ho’d, and yet, at firft coming: up, looked 
blacker:and ftronger than thofe in Squares not dung’d, 
either that Year, or ever, that I know of ; yet thefe 
Lands brought:a good Crop of the largeft' Potatoes, 
‘and very few {mall ones amongft them ; but in: the 
 dung’d Lands, for want of Hocing, the ‘Potatoes 

gv Bg | were 
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were not worth the taking up; which proves, that — 
in thofe Plants that are planted fo as to leave Spaces 
wide enough for Repetitions of Hoeing, that Inftru- 
ment can raifé more Nourifhment to them, than a 
good Coat of Dung with common Tillage. 7 

Another thing I have more particularly. obferv’d, 
viz. That the more fucceffive Crops are planted in 
wide Intervals, and often ho’d, the better the Ground 
does maintain them; the laft Crop is ftill the. beft, 
without Dung, or changing the fort of Plant ; and this 
is wifible in Parts of the fame Field, where fome 
Part has a firft, fome other Part a fecond, the 
reft a third Crop growing all together at the fame — 
time; which feems to prove, that as the Earth is 
njade by this Operation to difpenfe or diftribute her 
Wealth to Plants, in proportion to the Increafe of her 
inner Superficies (which is the Patture of Plants); fo 
the Atmofphere, by the Riches in Rain and Dews, 
does annually reimburfe her in proportion to the fame 
Superficies, with an Overplus for Intereft: But if that 
Superficies be not increafed to a competent: degree, 
and, by frequent Repetitions of Hoeing, kept increaf- 
ing (which never happens in. common. Hufbandry) 
this Advantage is loft ;. and, without often repeated — 
Stercoration, every Year’s Crop grows worfe:; and it 
has been made evident by. Trials, which admit of no 
Difpute, that Hoeing, without Dung or Fallow, can 
make fuch Plants. as ftand in wide Intervals, more 
vigorous in the fame Ground, than both common 
Dunging and. Fallowing can do. without Hoeing, 

This fort of Hoeing has in truth every Year the — 
Effeé&t of a Summer-fallow; tho’ it yearly produce 
‘a good Crop. ih 3 ; DO toga 

This. is one Reafon of the different Effects: Plants — 
have upon the Soil; fome are faid to enrich it, others 
to burn it, 7. ¢. to impoverifh it; but I think=it 
may be obferved, that all. thofe Plants, which are — 
ufually ‘ho’d, are reckoned among the Enrichers i 

SVs ; and 
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and tho’ it be certain, that fome Species of Plants 
are, by the Heat of their Conftitution, greater De- 
vourers than thofe of another Species of equal Bulk ;) 
yet. there is Reafon to believe, that were the moft 
cormorant Plantiof them. all: to be commonly ho’d, 
it would gain (¢) the Reputation of an Enricher or 


(a) But this muft be. intended of the deep Horfe-hoeing ; for: 
Turneps that ftand for Seed, are fuch Devourers, and, feed fo 
long on. the Soil, that tho’ they are Hand-ho?d, {uch a fhallow, 
Operation doth not fupply the ufual ‘Thicknels of thofe Plants 
with Pafture fufficient to ‘raife their Stems to*half their natural’ 
Bulk sand they leave-fo little of that Pafturé behind them,. that 
the Soil is obfery’d. to be:extrenrely, impoverifhed for aj Year’ or: 
two, and {ometimes three Years after them; but,’tis .otherwife 
with my Horfe-ho’d Turnep-feed; for I never. fail’d of a good 
Crop of Barley after it, fown'on theLevel in'the following Spring, 
tho” rio Dung hath been ufed onthe Land where the-Turnep feed? 
grew for many Years, »And-alfo.my Barley crops thus fown 
after two {fucceflive Crops of /Turnep-feed without a Fallow bea 
tween them, ate as good'as thofe fown after a fingle Crop of it, 
For Phave’ feveral ‘times’ made thefe Turnep-feed Crops annual, 
- thatdis, to have Two Crops of it in Two Years, which would in: 
the old way, require ‘ThreeY ears, becaufe this Crop ftands about a 
Year on the Ground, and is not.ripe till Midfummer, which is 
too late, to get that Land into a Tilth proper to plant another 
_ Seed-crop on it the fame Summer; neither can the Soil be able 
to bear fuch another Crop’ immediately after being fo much ex- 
haufted,}and unplowed: for; a:whele Year,: except it be extraordi+ 
nary richy.or.much dunged.: However, ,Two.Crops of Turnep= 
feed immediately fucceeding one another, iswhat I never knew,. 
_ or heard of, except my own that were Horfe-ho’d; and of thefe 
the Second Crop was as good as the Firft; their Stalks grew much 
higher than they ufually do in the common way ;and_ tho’the 
Numberjof»Plants was:much lefs, their Produce was, {fo valuable, 
that the Vicar’s Agent declared, he made Twenty-Shillings per 
Acre’ of this Tythe of a whole Field which he tythed in Kind: 
The'Expence of thefe’Crops was-judg’d to be anfwered by the 
Fuel of the threfh’d Stalks. It muft be noted, that the extraors 
_dinary Value of thefe Crops arofe, not froma greater Quantity 
of Seed than fome common Crops; but from.their. Quality, Ex- 
perience having brought this Seed into great Efteem, on account 
of its being perfectly clean, and produced by large Turneps of a 
good Sort, and of a proper Shape; for thofe that are not well 
cultivated are very apt to degenerate, and then their Seed will 

_ produce Turneps of a {mall Size, and of a long rapy ill Shape. 
Yen F 4 _ Improver 
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Improver of the Soil; except it hould be: fuch, ‘as; 
might occafion: Trouble; by filling it full. of its: fhat-. 
ter’d Seeds, which: might‘ do the Injury of Weeds: 
to the next Crop; and» except: fuch Plants, which 
have a vaft Bulk to be maintained a long: panies as | 
Turnep-feed (a). | 

The wider the Intervals are, the more Barihs may 
be divideds~for. the Row:takes ‘up the: fame Room 
with a stilling or‘a narrow Interval ; and thereforé'with 
the wide, the unho’d Part bears a lefs Proportion: sig 
the ho’d Part than in the narrow. ; 

And ’tis.to /no’ purpofe. to hoe, where: there. isi 
not Earth: to’be ho’d, or room to hoe iting © “eee” 
’ Thete are many ways of Hoeing with. the Toe: 
Plough ; but there is not room to turn Two. deep, 
clean | Furrows in an Interval ‘that).is narrower cthan: 
Four Feet Bight Inches ; for if it want much of this: 
and falk upon the next Row, which will be very inju- 
rious to the Plants ;. except of grown St..Foin, and: 
fuch other Plants, that can bear to have ‘the Earth 
pull’d off them by Flarrows. >” 

Thus much of Hoeing in general may fuffice: 
And different forts of Plants, requiring different. Ma- 
nagement 3 that. »may more’ properly be ‘defcribed 
in the Chapter, where: particular Vegetables’ are 
treated of. 

It may not be amifs to add, that-all: ae: ‘of 
Land are not equally proper for Hoeing : Itake it, 
that a dry friable Soil is the beft, Intraétable wet 
Clays, and fuch Hills that are too fteep for Cattle 
to draw a Plough up and down. them, are ie moft 
improper (2). ia | 


(a) Turneps run to Seed, not till the fecond SUMMEFs * os 
(5) For by Hoeing crofs the Hill, the Furrow turn’d againft 
the Declivity cannot be thrown up near enough to the Row 
above it; and the Furrow that is turn’d downwards will bury 
the Row below it. Wg 3 
Be yt 
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_ That” tis not fo ‘beneficial to’: hoein Common-felds, 
is not in refpect of the Soil, but to} the old Prin- 
ciples, which have bound!the Owners:to.unreafonable — 
' Cuftomsiof: changing: the Specicsof»Corn, and mele 
itseneceflary : to! fallow ey Seconds ) Third, \ 
Fourth Year at fartheft.. A mniwollod ary: 
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yLANTS: ery ‘come up” im: ‘any! Manly ia 2a 

} different Kind), sigcsan the sien or planted. Crop; 
are) eae oF OP cI aa 
That there are in Meare any Huche ewan as inutiles 
Herbe,> the Botanifts weatie and esi rani eontding 

to their) Meaning, ». 

-» But ‘the Farmer, sivinc iecdicest ito: flictee Profit of 
his: Land; from-what:-he fows- or: plants: in iit, finds 
notoonly Herbe inutiles,\but alfo noxia, “unprofitable 
and/churtful' Weeds’; which come! ike Mufce,* or 
uniavited : Guetts, that: always. churt,:andooften ‘fpoil 
his|Crop,: by devouring what he has, - by his: Labour 
in Dunging and Tilling, provided for its Suftenance: 
All Weeds, as ftich, ate» pernicious sbtitfome much » 
miorethan othérs:;: ents do. more Injury, and “are 
more: eafily deftroy’d:; fome do lefs Injury, and até 
harder’ to kill; others there are,) which! have both 
thefe bad Qualities, The hardeft to kill are fuch as 
will grow and propagate by their Seed, ‘and alfo by 
évery Piece of their Roots, a& Couch-erafs, Coltsfoot, 
Melilot, Fern, and: fuch-like. “Some, are. hurtful 
only by:robbing Jegitimate: (or fown) Plants of - their 
Nourifhment, as all Weeds do; others both leflen a 
legitimate Crop. by ‘robbing it, and alfo fpoil that 
SE which efcapes their Rapine, when they infect 
it 


a ee ee ’ 
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it with their’natfeous Scent and Relifh,: as Melilot, 


wild Garlick,’ Efe. 
Weeds ftarve*the fown Plants, by robbing chesie 
of. their Provifion of Food (a), not of their Room 


(as fome Authors vainly imagine) which will ve 
_ by the following Experiment... 


Let Three Beds of the fame Soil, equal, and equally 
‘prepared, ‘be fown with the fame fort-of Corn: Let 
the Firft of thefe Beds be kept clean from Weeds: 
In the Second, .let ‘a Quantity of Weeds grow along 
with the Corn ; and in the Third, ftick up a Quan- 
tity of dead Sticks, greater in Bulk than the Weeds. 

Tt will be found, that the Produce of the Corn in 
the) Firft: will y not’ exceed ‘that *of’ the Third. Bed 5 
but. in the Second, where the Weeds are, the Coin 
will be diminifh’d in Jigs to the areca of 
Weeds amongit it. | 

The Sticks, having done. no ate to the. Batis, 
fhew there was room enough in the Bed for Company 
to lodge, -would> they forbear: to. eat; ‘or elfei(like 
Travellers ‘in Spain): bring: their Provifion with them 
to their Inn, or (which would be the.fame thing)if 
Weeds could: findthere fome Dith fo. difagreeable to 
the Palate of the.Corn, and agreeable’ to their own; 
that they might feed on it. without Robbing ;.and_then 
they would’ be’as innocent as the Sticks, ‘which take 
up the fame’Room with the Weeds...) ¥ ih 

The* Quantity ‘of » Nourifhment Weeds»:rob the 
Corn of, 1s notin proportion only to their’ Number 
and Bulk, but to the Degrees: of Heat in their: acm 


(a) JA Tree of any fort will fpoil, Corn all round i PRD inca Mage 
Circle; half an Acre of Turneps has been {poil’d by one :. Here- 
by ’tis plain, ' that Trees tob as Weeds ; 3 becaufe’ tis not by, their 
Shadow, there being‘as much Damage done by them on the South- 
fide, where their Shadow never comes; ‘as on their North: fide: 
Nor can it be by their dropping; fortis the fame onthe fide where 
a Tree has no Boughs to drop over. the Plants, when. they are 
Ro at a very great Diftance from a Part of a Tree, -exceptits 

oots. ey | 
ftitution ; s 
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ftitution; as appears (by the Inftance of Charlock and 
Turneps, mention’d: in the Chapter Of Change of 
Spectes. 

?Tis needlefs to go about to compute the Value of 
the Damage Weeds do, fince all experienc’d Hufband- 
men know it to be very great, and would unani- 
moufly agree to extirpate their whole Race as intirely, 
as in England they have done the Wolves, tho’ much 
more innocent; and lefs rapacious, than Weeds (a). 

But alas! they find it impoffible to be done, or 
even to be hoped for, by the common Hutbandry ; 
and the Reafons I take to be thefe. 

The Seeds ‘of moft forts of Weeds are fo hardy, 
as to lie found and uncorrupt for many Years (2), 
or perhaps Ages, in the Earth; and are not kill’d 
until they begin to grow or {prout, which very few 
of them do, unlefs the Land be plow’d; and then 
enough of them will ripen. amongft the fown Crop, 
to propagate and continue their Species, by fhedding 
their Off-fpring in the Ground (for ’tis obferv’d they 
are generally ripe before the Corn); and the Seeds of 
thefe do the fame in the next fown Crop ; and thus 
perpetuate their favage, wicked (¢) Brood; from 
Generation to Generation. | | , * 
_ Befides, their Seeds never all come up in one Year, 
unlefs the Land be very often plow’d ;. for they muft 
have their exact Depth, and Degrees of Moifture and 


(a) If we confider the Crops they utterly deftroy, and’thofe 
they extremely diminifh ; and that very few Crops efcape with- 
out receiving Injury from them; it may be a Queftion, whether 
the Mifchief Weeds do to our Corn, is not as great as the Value 
of the Rent of all the Arable Lands in Exgland. 
(4) The Seeds of Lethean Poppy (call’d Red-weed) have lain 
_ dormant 24 Years (the Land being, during that time, in S+. Foin) 
and then at firft Plowing they came up very thick; this I have 
feen, and fo will many other forts of Weeds, when the Ground 
has Jain untill’d for an Age. | | 


(c).The French call them, /es Herbes Sauvages, & les mechane 
tes Herbes, } , 
s Heat, 


4 
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Heat, to make them grow; and fuch as have not 
thefe, will lie in the Ground, and retain their vege- 
tative Virtue for Ages; and the common ufual Plow- 
‘ings, not being fufficient to make ‘them all, or the 
greateft Part, grow, almoft every Crop that ripens in- 
creates the Stock of Seed, until ic make a confidera- 
ble Part of the Staple of fuch Land as is fown with- 
out good: Tillage:and Fallowing. 

‘The beft Defence again{tt thefe Enemies, erlitclh tite 
Farmer. has. hitherto - found, is to’ endeavour: their 
Deftruction by a good Summer-fallow : This indeed, 
if the Weather be propitious, does make Havock of 
them: but ftill fome will efcape oneYear’sProfecution. 
E ither by being fometimes fituate fo high, that theSun’s. 
Heat dries them, or fometimes lying fo deep, that 
it-cannot reach them ; ; either way their Germination,’ 
which would have’ proved their Death, is prevented. © 

Another Faculty fecures abundance of them, and’ 

hat i is, their being’able to endure the Heat and Moi-' 
{ture ‘of one Year without growing; as (a) wild’ 
Oats, and innumerable other forts of Weeds, will do ;: 
for gather thefé when ripe, fow them in the ticheft 
Bed, water them, and do all that. is: poffible | to’ 
make them grow the Firft Year, it will be vain La- 
bour ; they will refitt all Enticements till the Second ; 
_ that is, if you: gather them in Autumn, you cannot’ 
force them to grow until the next Spring ‘come 
Twelvemonth ; ‘and many of them will remain dor- 
mant even. to the next Year after that, and fome et 
them ‘longer, 

By this means, Ole Year’s ~Summer-fallow can. 
have no effect upon them, but to prepare the Soil, 


(a) I out ple not try’d wild Oats by fowing them ina Bed nye : 
but have been fo inform’d by others; and: my own Experience 
hath frequently fhewn me, that they will come up, after lying’ 
many Years inthe Ground ; and that very few forts of Weeds will. 
come all up the firft Year, as Corn doth: If they did, the Tillage 
of one asa s Suminer-fallow might extirpate them. . \.. a 

or 
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for their more vigorous Growth, and plentiful Increafe 
the next Year after; and very rarely will the Farmer 
fallow his Land Two Years fucceflively ; and often 
the Dung, which is made of the Straw of fown Corn, 
being full of the Seeds of Weeds, when fpread on 
the Fallows, incumbers the Soil with another Stock 
of Weeds, as ample as that the Fallowing has de- 
ftroy’d ; and tho’ perhaps many of thefe may not 
grow the next Year, they will be fure to come up 
afterwards. 

The other old Remedy is what often proves worfe 
than the Difeafe ; that is, what they call Weeding 
among fown Corn; fot if by the Hook or Hand 
they cut fome forts (as Thiftles) while they are young, 
they will fprout up again, like Hydras, with more 
Heads than before; and if they are cut when full- 
erown, after they have done almoft their utmoft in 
robbing the Crop, ’tis like fhutting the Stable-door 
after the Steed is {tollen. 
 Hand-weeders often do more Harm to the Corn 
with their Feet, than they do Good by cutting or 
pulling out the Weeds with their Hands; and yet I 
have known this Operation fometimes coft the Farmer 
Twelve Shillings an Acre; befides the Damage done 
by treading down his Wheat ; and, after all, a fufh- 
cient Quantity of them have efcaped, to make a too 
plentiful Increafe in the next Crop of Corn. 

- The new Hoeing-Hufbandry in time will pro- 
bably make fuch an utter Riddance (a) of all forts 
of Weeds (2), except fuch as come in the A, 

that 


(a) A very pernicious, large, perennial Weed, like Burrage, 
with a blue Flower, infefted a Piece of Land, for time out of 
mind: Hoeing has deftroyed it utterly ; not one of the Species 
has been feen in the Field thefe Seven Years, tho’ conftantly till’d 
and ho’d. : 

(6) Ihave now a Piece of Wheat drill’d early the laft Autumn 
upon an Hill, fallowed and well pulveriz’d: Part of it was drill’d 

swith Wheat in double Rows upon the Level Nine Ge ago, 
bet Torer- 


‘ 


‘y 
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that.(¢) as long as this Management is. properly 
continued, there is no Danger to be apprehended: 
from them ; which is enough to confute the old Error 


Horfe-ho’d, and the Partitions thoroughly Hand-ho'd to cleanfe 
out the Poppies, of which the Land was very full; the: other 
Part of this Piece was never drilled till this Year: The whole 
Piece hath not been before thisWinterHorfe-ho’d. Now the Parti- 
tions of the Part that was never any way Ho’d, are fo ftock’d 
with Poppies matted together, that unlefs they are taken out 
early in the Spring, they will totally devour the Rows of Wheat s 
but in the other Part that was ho’d fo long fince, there are now 
very few Poppies to be feen. Both thefe Parts have had feveral 
fown Crops of Barley together fince, and have lain with Sy. Foin, 
thefe laft Five or Six Years. 

-(c) And except alfo fuch Weeds, whofe Seed is carried by 
Birds, which is the moft common Manner of tranfporting the 
Seeds of Vegetables from Field to Field, againft the Confent of 
the Owner: For Birds, whether great or {fmall, do not care to 
eat their Prey where they take it, but generally chufe fome open 
Place for that Purpofe. °Tis, I am_perfuaded, by this“ means 
chiefly, that a Vineyard or Field, made ever fo clean from Grafs, 
will, in lying untilled a few Years, be replenifhed with aTurf of 
that neighbouring Species of Grafs, which beft fuits the Heat 
and Moifture of the Soil: Yet there are fome Species of Seeds 
that Birds (at leaft fuch as frequent this Place) do not affeét; elfe 
the Burrage-weed (mentioned in p. 77.) would have appeared 
again in my Field in fome of the many Years fince the Hoein 
has extirpated it there ; for it grows plentifully in the unplowed 
Way adjoining thereto. 

The Seeds of fome Weeds may be fufpected to come in the 
Air; as the Seed of the Grafs that grew in Cheapfide, in the 
time of the Plague; but it might come from Seeds in the Dirt, | 
brought thither by the Feet of People and Cattle, and by the 
Wheels of Coaches, Carts carrying Hay: Or otherwife con-. 
tinual Treading might keep it from Growing; and when the 
Treading ceafed, ’tis no wonder the Seeds fhonld furnifh the 
Streets with Grafs. ; 

And I have obferv’d ontheFloors, Two Stories high, of a Ione, 
ruinous, uninhabited Honfe, being long uncover’d, a fort of Herb 
rowing very thick; I think it was Pimpernel, and believe that 
its Seeds did not come thither im the Air ; but in the Sand which 
was mix’d with the Morter that had fallen from the Cielings ; and 
tis like there were few Seeds at firit: Yet, thefe, ripening for 
feveral Years, fhed their Seeds annually, until the Floors became 
all over very thick planted : Befides, Hay-feeds and Pimpernel 
are too heavy to be carry’d far by the Air, S 
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of equivocal. Generation, had it not, been already © 
» fufficiently exploded, ever fince that Demontftration. of 
Malpighius’s. -xperiment. For..if ..Weeds were ~ 
brought forth without their proper Seeds, the Hoeing 
could not hinder their Production, where the Soil 
was inclined naturally to produce them. The Belief 
of that blind Doctrine might probably be one of the 
Caufes, that made the Antients defpair of finding fo 
great Succefs in Hoeing, as now appears; or elfe, if 
they had had true Principles, they might perhaps have 
invented and improved that Hufbandry, and the In- 
{truments neceffary to put it in Practice. 


CHAP, VII. 
Of TURNEPS. 


S far as I can be inform’d, ’tis but of late Years 
f-4 that Turneps have been introduc’d as an Im- 
provement in the Field. | 
- All Sorts of Land, when made fine by Tillage, or 
by Manure and Tillage, will ferve to produce Tur- 
neps, but not equally ; for chalky Land is generally 
too dry (a Turnep being a thirfty Plant) ; and they are 
fo long in fuch dry poor Land before they get into 
‘rough Leaf, that the Fly is very apt to deftroy them 
there; yet I have known them fucceed on fuch Land 
tho’ rarely. | 
Sand and Gravel are the moft proper Soil for Tur- 
neps, becaufe that is moft eafily pulveriz’d, and its 
Warmth caufeth the Turneps to grow fafter, and fo. 
they get the fooner out of the Danger of the Fly ; and 
fuch a Soil, when well till’d, and Horfe-ho’d, never 
wants a fufficient Moifture, even in the drieft Wea- 
ther; and the Turneps being drill’d will come up 
without Rain, and profper very well with the fole 
‘or Moifture 


>. 
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Moifture’of the Dews, which aré admitted as'deep as 
the Pulveration reacheth’s and’ if: that be to Five or 
Six Inches, the hotteft Bik cannot exhale the Dews. 
thence in the ‘Climate of Exgland: I have ‘known 
Turneps thrive well ina very dry Summer by re- 
peated Horfe-hoeings, both in Sand, and in ‘Land 
which is neither fandy nor gravelly. 

When I fow’d Turneps by- Hand, ad herd them 
with a Hand-hoe, the Expence was great, and the 
Operation not half perform’d, by the Deceitfulnefs 
of the Hoers, who left half the Land unho’d} and 
cover’d it with the Earth from the Part they did hoe, 
and then the Grafs and Weeds grew the fafter: Be- 
fides, in this manner a great Quantity of Land could 
- not be managed in the proper Seafon. 

When I drill’d upon the Level (a), at Three Feet 
Intervals, a Trial was made between thofe Turneps 
and a Field of the next Neighbour’s, fown at the fame 
time, whereof the Hand- -hocing coft Ten Shillings 
per Acre, and had not quite half the Crop of the 

drill’d, both» being meafur’d by the Bufhel, on pur- 
pofe to find the Difference (2). 

In the new Method they are more certain to come 
up quickly ; becaufe in every. Row, half the Seed is 
planted about Four Inches ‘deep (c); and the other 
Half is planted exactly over that, at the Depth: of 
half an Inch, falling in after the Earth. has cover’d 


(2) °Tis impoffible to hoe-plow them fo well when pied 
upon the Level, as when they are planted upon Ridges; for if 
we plow deep near the Row, the Earth will come over.on the 
Left-fide of the Plough, and bury the younger Turneps; but 
when they fland on Ridges, the Earth ‘will almoft all fall’down 
on the Right Side into thé Furrow in the Middle of the Interval. 

(4). And I have.fince found, that 'Turneps on the fame Land, 
planted on Ridges, with Six- feet Intervals, make a Crop double 
to thofe that are planted on the Level, or even: on Ridges with 
‘Three-feet Intervals. 


(c) Turnep-feed will come gs from a greater me than moft 
other Sorts of Seeds... 


the 
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the firft Half: Thus planted, let the Weather be 
never fo dry, the deepeft Seed will come up; but if 
it raineth (immediately after planting), the fhallow will - 
come up firft: We alfo make it come up at Four (2) 
times, by mixing our Seed, half new and half old 
(the new coming a Day quicker than the old): Thefe 
four Comings up give it fo’ many Chances for 
efcaping ‘the Fly, it being often feen, that the Seed 
fown over Night will be'deftroy’d'by the’Fly; when 
that fown-the next Morning’ will efcape, and vice 
werfa (e); or you may’ hoe-plow them, when you fee 
the Fly is like to devour them 3 this will bury. the 
greateft Part of thofe Enemies; orelfe you'may drill 
in‘another Row, without new’ plowing the Land. 
This Method has ‘alfo another Advantage of 
efcaping the Fly, the moft certain of any other, and 
infallible, if the Land be made fine, as it ought to be : 
This isto roll it with a heavy Roller acrofs the 
Ridges, after *tis drill’d, which; clofing up the Cavities 
of the Earth, prevents the Fly’s Entrance and Exit, 
to lay the Eggs, hatch, or bring forth the young 
ones to prey upon the Turneps ; which they might 
intirely devour, if the Fly came before they had more 
than the firft two Leaves, which, being form’d_ of the 
very Seed itfelfp-are very {weet ;. but the next Leaves 
are rough and bitter, which the Fly does not love: I 
have always found the Rolling diieppoint the Fly ; but 
very often it difappoints the Owner alfo, who fows 
at random ; for it makes the Ground fo hard, that 
the Turneps cannot thrive, but look yellow, dwindle, 
and grow to no Perfection, unlefs they have a good 
Hoeing foon after the rough Leaves appear; for 


_ Ad) T havefeen drill’d Turnep-feed come up daily for a Fort- 
night together, when it has not been mixt thus, the old with 
the new. | 
(¢) T have had the firft Turneps that came up all deftroy’d by 
the Fly; and about a Fortnight afterwards more have come up, 
and been ho’d time enough, and made-a good Crop. , 
, when 
¢ 
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when they ftand long without it, they will be fo poor 
and ftinted, that the Hand- hoe does not. go deep 
enough to recover them; and ’tis feldom that thefe 
rolled Turneps can be Hand-ho’d at the critical Time, 
becaufe the Earth is then become fo hard, that the 
Hoe cannot enter it without great Difficulty, unlefs it 
be very moift ; and very often the Rain does not come 
to foak it, until it be-too late; but the drill’d Tur- 
neps being in fingle Rows with. Six-feet Intervals, 
may be roll’d without Danger: -For be the Ground 
ever fo hard, the Hand-hoe will eafily fingle them 
out, at the Price, of Six-pence per Acre, or lefs (if 
not in Harveft) ; and the Horfe-hoe will, in thofe wide 
Intervals, plow at any time, wet or dry; and, tho’ 
the Turneps fhould have been neglected till ftinted, 
will go deep enough to recover them to a flourith- 
ing Condition. 

Drill’d Turneps, by: being no-where but in. the 
Rows (/),; may be more eafily feen than thofe which 
come up atrandom; and may therefore be fooner (g) 


(7), Drilf'd Turneps coming all up nearly ina Mathematical 
Line, ’tis verysrarely that a Charlock, or other like Weed, comes 
up in the fame Line amongft them, unlefs it be drilled in with the 
‘Turnep-feed, of which Weeds our Horfe-ho’d Seed never has 


any ; there being no Charlock in the Rows, nor any Turnep in 


the Intervals: We know, that whatever comes up in the Interval 
is not a Turnep, though fo like to it, that, at firft coming up, if 
promifcuoufly, it cannot eafily be diftinguithed by the Eye, until 
after the Turneps, €¥c. attain the rough Leaf; and‘ even then, 
before they are of a confiderable Bignefs, they are fo hard to be 
diftinguifhed by thofe People, who are not well experienced, that 
a Company of Hand-hoers cut out the Turneps by Miftake, and 
left the Charlock for a Crop of a large Field of fown Turneps. 
Such a Misfortune can never happen to drilled Turneps, unlefs 
wilfully done, be they fet out ever fo young. 

(g) The fooner they are made fingle, the better ; but ‘yet, 
vilien they are not very thick, they may ftand till we have the 
beft Convenience of fingling them without much Damage; but, 
when they come up extraordinary thick, "twill be much more 
difficult to make them fingle, if tee are negletted at their very 
ah coming into rough Leaf. 


fingled 


few 
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fingled out by the Hand:hoe.; which is another Ad- 
vantage ; becaufe the fooner they are fo fet out, 
the better they will thrive (>). 

Three or Four Ounces of Seed is the ufual Quan- 
tity to drill, but, at random, Three or Four Pounds. 
are commonly fown, which, coming thick all over the 
Ground, muft exhauft the Land more than the other, 
efpecially fince the fown muft ftand longer, before 
the Hoers can fee to fet them out. : 
The Six-feet Ridges, whereon Turneps are drill’d. 
im fingle Rows, may be. left higher. than for double- 
_ row’d Crops; becaufe there will be more Earth in the 

‘Intervals, as the fingle Row takes up lefs. | 

There is no prefix’d Time for planting Turneps, 
becaufe that muft be according to the Richnefs of the 
Land ; for fome Land ‘will bring them as forward, 
and make them as good, when planted the Beginning 
of Auguft, as other Land will, when planted in May ; 
but the moft general Time is, a little before, and a 
little after Mid/ummer. 

Between thefe Rows of Turneps (2), I have planted 
Wheat in this manner; viz, About Michaelmas, the 

Turneps 


- (4) Becaufe fuch young Turneps will enjoy the more of the 
Pafture made by the Plowing, and by that little Pulveration of the 
_ Hand-hoe, without being robb’d of any Pafture by their own 

fupernumerary Plants. 
~(#) As I have formerly drilled Wheat between Rows of Tur- 
neps, fo I have fince had the Experience of drilling Turneps_be- 
tween Rows of Barley and Rows of Oats: I have had them in the 
Intervals between Six-feet Ridges, and between Four-feet Ridges, 
and between thofe of feveral intermediate Diftances; but which 
of them all is the beft, I leave at prefent undetermined. I ‘hall 
‘only add, that the poorer the Land is, the wider the Intervals 
ought to be; and that, in the narrow, ’tis convenient at the Hoe- 
ing, to leave more Earth on that Side of each Interval whereon 
the Turneps are to be drill’d; and this is done by going round 
feveral Intervals with the Hoe-plough, without going forwards 
and backwards in each immediately : But in the wide Intervals 
she Earth may be equal.on both Sides of them. 
Gz | I will 
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Turneps being full grown, I plow’d ‘a Ridge in the 
Middle: of each of their‘Intervals, taking: moft of the 
x | : ‘ re} m § ry. r Barth’ 
I will propofe another Method of Drilling, which, may be very, 


advantageous to thofe who fow their Barley tipon the Level; ind 
fow 'Turnep-feed- amongft it, ‘at random, ‘as they do’ Clover }- 
which is, of late, a common Practice. in fome Places. ‘The Barley’ 
keeps the Turneps under it, and ftints them. fo much, that,they, 
are ufeful in the Winter or Spring, chiefly by the Food -their, 
Leaves, afford to Sheep, ‘their Roots ‘being exceeding fall ;and 
for this {mall Profit they lofe ‘the Time of ‘tilling the: Groand, 
until after the ‘Turneps are eaten off; which is a Damage: 
we think greater, than the Profit of fuch. Turneps: To, ‘pre- 
vent which Damage, they may drill them,in Rows at compe- 
tent Diftances, and Fforfe-hoe them, and _fet them out as foon as 
the Barley is off: This will both keep the-Ground:in'Tilth; fit. 
for another Crop of Spring Corn, and caufe the Turneps toigrow 
reat enough (efpecially if Harveit.be early,and the Winter prove. 
favourable) for feeding of Sheep in a moyeable Fold. to dung the. 
Ground into the Bargain. ie re td 
What induces me to propofe this Improvement is, thatia Gen- 
tleman plows up his Barley-Stubble, and: tranfplants. Turtneps 


therein, and Hand-hoes them with Succefs. By the. propofed| - 


Way all the Expence of tranfplanting (which mutt be confiderable) 
will be faved ; and the fetting out.cannot be more than an Eighth. 
of the Labour of Hand-hoeings ; and I: conjecture the Horfe-hoed 
‘Furneps may be as good; for they (though ftinted) having their 
Tap-roots remaining unmoved below the Staple of the Land, 
their horizontal, Roots, being fupply’d with Moifture from the 
‘Tap-roots, immediately take hold of the frefh-plowed Earth, as; 
foon as ’tis turned back to them ; whereas the tran{planted, haying 
their’ Tap-roots broken off, and their Horizontal Roots crumpled in, 
the Holes wherein they are fet, muftlofe Time, and be in Danger 
of dying with Thirit, if the Weather proves dry. ee 
Turneps upon once plowing after Wheat; becaufe the Wheat-, 
Jand commonly lies longer unplow’d by Six or Eight Months than. 
Barley-land; and therefore cannot be in fo good Tilth. for Tur-. 


neps as Barley-land may, unlefs the former be of a more friable. 


Nature, or much more dunged, than the latter. Befidés, thefe’, 


Wheat-Turneps are uncertain, in refpeét, of the Fly that often. 


deftroys them at their firft coming up; which Misfortune hap-. 
pened the Actumn 1734. to almalt, albapps* were fown in that. 
Manner. | . en «a 
“Thave obferv’d, that Barley fown on the Level, and not hoed,. 
overcomes the Purneps that come up amongitit; but that Tur, 
fliw I neps 


_ Alfo this Way feems better than the common Praétice of fowing. | 
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‘Earth from the Turneps, leaving ‘only juft enough 
‘to keep them alive and on this Ridge drill’d my 
Crop of Wheat (k), and towards othe Spring pull’d 
up my*Turneps, (and<carried them off for Cattle. 

~o When Turneps are.planted too late, to have Time 
‘and. Sun for attaining’ to their full Bulk, fome drill a 
double Row on each Six-feet Ridge; with a Parti- 
tion of Fourteen Inches; but Iam told, that in this 
double Row the Turneps: do not, even at that late 
Seafon, grow fo large; as-thofe planted at the fame 
time in fingle Rows; tho’ the double: Row requires 


neps which’ come up inthe Partitions of Treble Rows of my 
Ridges of Horfe-hoed Barley, grew fo vigoroufly as to overcome 
the Barley. And this was demonftrated at Harveit ina long Field, 
one Side of which had botne Turnep-feed, and the drilled Ridges 
of Barley crofling the Middle of it; and both Ends of the Field 
having Barley fown on the Level, one End of every Ridge crofs’d 
the TAPP yee Part of the Field. for about Ten Perches of their 
Length. 

; i oblervéd alfo, that the Turneps near the Edges of the Lands 
of {own Barley, adjoining to the hoed Intervals, grew large, but 
not fo large as thofe in the Partitions on the Ridges, their Inter- 
vals. being hoed on each Side of them. . 

ut different from this have I feen fhattered Turnep-feed com- 
ing up in the like Partitioris ‘of drilled' Wheat, on the very fame 

Sort of Land, fo miferably poor and ftinted, that they fearce 
grew a Hand’s-breadth high, when thofe Furneps which the Hoe 
left in the Sides of the Intervals, and at the narrow Edges of the 
unhoed Earth of the Interval Sides of the Rows of Wheat, grew 
large; and the Wheat was good alfo: But I do not remember 
iow the middle Row of it fucceeded. 

. This laft Experience of the Turneps among the Wheat was got - 
by this Accident: The Wheat was drilled after drilled Turneps 
on Ridges of a different Size. The Turneps were all pulled up 
before the Ground was plowed for the Wheat; but as Turnep- 
feed never comes a// up the firft Year, enough remained of this 
to come up (though thinly) in the Wheat, to thew exactly where 
Srey Row had been drilled; .whereupon the Obfervation was 
made, ~ | 
_ (4) This Wheat, being thus drill’d-on the new Ridges made in 
the Intervals, betwixt the Rows. of Turneps, being well. Horfe- 
ho’d in the Spring, prov’d a very good Crop; it was drill’d in 
tteble Rows, the Partitions Seve Inches each. | ; 


ail... G3 double 
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‘double the Expence in fetting out; and there will be 


lefs Earth ho’d'by the Breadth of Fourteen Inches. of 
the deepeft Part of the Ridge; and confequently the 


Land will be the: lefs improv’d for the next Crop. 
“We need not to. be very exact, in the Number (/) or 


Diftance(m) we fet them out at; we contrive to leave 


the Mafter-turneps (when. there 1s much Difference 


in them), and {pare fuch when near one another, and 
leave the more Space before and behind them ; but 


if they be Three Mafter-turneps too near together, 


we take out the middlemoft. 
Turneps that were fo thick as to touch one another 


when half-grown, by means of well Hoeing their wide 


Intervals, have afterwards grown to a good Bignefs, 
and by thrufting againft one another became oval, 
inftead of round, ) sal | | 
*Tis beneficial to hoe Turneps (efpecially the firft 
time) alternately; viz. to hoe every other Interval, 
and throw the Earth back again before we hoe the 
other Intervals; for by this means the Turneps are 
kept from being (z) ftinted: *Tis better to have 
Nourifhment given them moderately at twice, than 


to have it all at once, and be twice as long before a 


Repetition (a). 


(4) The leaft Number will be the largeft Turneps ; yet we 
fhould have 2 competent Stock, which I think is not lefs than 
Thirty on a fquare Perch. : . 

(m) The Diftance need not to be regular ; for when a Turnep 
has Six Inches of Room gn one Side, and Eighteen Inches on the 
other Side, ’tis almoft as well as if there was one Foot on each 


‘Side; tho’ then it would be equally diftant from the Two Tur- 


neps betwixt which it flood. ‘ 


(z) Becaufe this alternate Hoeing doth not at all endanger the © 


Roots by being dried by the Sun ; for whilft one Half of the Roots 
have Moifture, ’tis fufficient; the other Half will be fupplied from 


thofe; fo that they will foon take hold of the Earth again after 


being moved by the Hoe. 
(0) Sometimes, when Turneps are planted late, this alternate 


Hoeing fuffices without any Repetition; but when they are 
planted early, “twill be ‘neceflary to hoe them again; efpecially 


Tho? 


if Weeds appear, 
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Tho’ the Earth on each Side the Row be left as 
narrow as poffible (p); yet ’tis very profitable to hoe 
that little with a Bidens (q), called here a Prong- 
hoe (r) 5. for this will be fure to let out all the Roots 
into the Intervals, even fuch as run very nearly pa- 
rallel to the Rows. 

This alternate Way of Hoeing Plants that grow in 
fingle Rows, is of fuch vaft Advantage, that Four of 
thefe, which are but equal to Two of the whole 
Hoeings in Labour, are near equal to Four whole 
Hoeings in Benefit; for when one Side is well nou- 
rifhed, the other Side cannot be ftarv’d (s). 

Befides, where a great Quantity of Turneps are to 
be ho’d, the laft ho’d may be’ ftinted, before the 
firft are finifh’d by whole Hoeings. | 

In this alternate Hoeing, the Hoe-plough may go 
deeper (¢)-and nearer to the Row, without Danger of 
thrufting it down on the Left Side, whilft the Plants 
are very {mall ; becaufe the Earth on the other Side 
of the Row always bears againft it for its Support : 
But in the whole Hoeing, there is an. open Furrow 
left the Firft time on both Sides of the Row, and 
there is Danger of throwing it into one Furrow in 


(?) Ido not think that we can go nearer'to the Plants with 
the Hoe-plough, than within Three Inches of their Bodies. 

(7) We-ought not to ufe the Bidens for this Purpofe, before the 
perpendicular Roots are as big as one’s little Finger. 

(r) Some of thefe Prong-hoes. have Three. Teeth, and are 
reckoned better’ as a Tridens than a Bidens; but this is only in 
mellow.Ground. porn | +f 

(s) But yet fometimes the Weeds, or other Circumftances, may 
make it proper to give them a. whole Hoeing at firft. : 

(#) This deep Plowing fo near to the Row is very beneficial at 
firft; but afterwards, when the Plants are grown large, and have 
fent their Roots far into the Intervals, it would almoft totally dif-. 
root them; and they, being Annuals, might not live long enough 
for a new Stock of Roots to extend fo far as is neceflary to bring 
the Turneps to their full Bignefs, 

Note, At the laft Hoeing we generally leave a broad, deep 
French in the Middle of each Interval. 


G 4 =e plowing 
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plowing the others; or, if the Rew is not thrown 
down, it may be too much dry’d inshot Weather, iby 
the Two Furrows lying too long open: Yet, when 
the Turneps are large before Hoeing, we need not 
fear either of thefe Dangers in giving them a whole 
Hoeing; asI have found by Experience, even when 
there has been Jeft on each Side of the Row only 
about Three Inches Breadth of Earth ; tho’ it is not 
beft to {uffer it to lie long open (z). | 
Dry Weather does not injure Turneps when Horfe- 
ho’d, as it does fown Turneps; the Hand-hoe does 
not go deep enough to keep the Earth moift, and 
fecure the Plants againft the Drought; and that is 
the beft Seafon for Horfe-hoeing, which always can 
keep the Roots moift (#). 2 >" | 
Dung and Tillage together will attain the neceffary 
Degree of Pulveration, in lefs time than Plowing can 
do alone: ‘Therefore Dung is more ufeful for Tur- 
neps, becaufe they have commonly lefs time to grow 
than other Plants. : | | 
_ Turneps of Nineteen Pounds Weight I have feve- 
ral tumes heard of, and of Sixteen Pounds Weight 
often known ; and Twelve Pounds may be reckon'’d 
the middle Size of great ‘Turneps: And I can fee no 
Reafon, why every Turnep fhould not arrive ta the 
full Bignefs of its Species, if it did not want Part of 
its due Nourifhment. | | 
' {u) But, if the Weather prove wet, we always fuffer thofe 
Furrows to lie open, until the Earth be dry enough to be turn’d 
back again to the Row, without {mearing or fticking together ; 
unlefs fuch Weather continue fo long that the Weeds begin to 
come up, and then we throw back the Furrows to flifle the Weeds, 
' before they grow large, tho’ the Earth be wet. 
(x) But if fome Sorts of Earth have lain fo long unmoved ag 
to become very hard before the firft Hoeing, the Hoe, going very 
near to-the Rows on each Side, may caufe fuch hard Earth where- ~ 
.@n the Rows fland, to crack and open enough to let in the 
Drought (7. ¢. the Sun and Air) to the Roots in yery dry Weather. 
In this Cafe “tis beft to Horfe-hoe alternately, as is directed in 
Page 86, | 
The 


fe 
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The greateft Inconvenience, which has been job- 
ferv’d.in the Turnep- hufbandry, is, when they-are fed _ 
off Jate in the Spring (which is in many Places the 

eateft Use of them), there is not time to bring the 
f and in Tilth. for Barley , the:Lofs of which Crop 
is’ fometimes more than the Gain of the Tur- 
neps: This is intirely remedied by the drilling Me- 
thod ; for, by that, the Land may be almoft.as well 
till’d before the Turneps are eaten, or taken off, as 
jt can afterwards. gh. Te eT 

If Turneps be fown in June, or the Beginning of 
Fuly, the moft experienced Turnep-farmers will have 
no more than Thirty to a fquare Perch Jeft in Hand- 
hoeing; and find that when more are left, the Crop 
will be lefs ; but, in drilling the Rows at Six. Feet 
Intervals, there may be Sixty toa Perch ; and the 
Horfe-hoe, by breaking fo much. more Earth .than 
the Hand-hoe does, can nourith Sixty drill’d, as. well 
as Thirty are by the fowing Method, which has. been 
made appear upon Trial; but, I think, about Forty 
or Forty-five better than Sixty on a Perch; and the 
Number of Plants fhould always be. proportion’d to 
the natural and artificial) Pafture which is to maintain 
‘them; and Sixty Turneps on a fquare.Perch, at Five 
Pounds each (whichis but a Third of the Weight of 
the large Size of Sheep-turneps), make a Crop of 
above Eighty Quarters to an Acre (y),, ih 
: ter a ; - When 


(y) Ihave had Turneps upon poor undung’d Land, that weigh'd 
Fourteen Pounds apiece; but thefe were only fuch as.had more 
Room than the reft. I have feen a whole. Waggon-load of 
drilf'd Turneps fpread on the Ground, wherein I believe one 
could not have found one that weighed fo little as Six Pounds; or 
if the Rows had been fearched before they had been -pull’d up, 
they would have weighed Seven or Eight Pounds apiece-one with 
another; we weighed fome of them that were Thirteen, fome 
Fourteen Pounds each, and yet they ftood pretty thick: There 
might be, as I guefs, about Fifty on a fquaré Perch; ‘but this 
Crop was on fandy Land, not poor; and was dung’d the Third 
a wx oF 
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_ When Turneps are planted late (efpecially upon 
poor Ground), they may be a greater Number than 
when planted early ; becaufe they will not have time 
enough of Heat to enjoy the full Benefit of Hoeing, 
which would otherwife caufe them to grow larger. 
The greateft Turnep-Improvement “ufed by -the 

Farmer, is for his Cattle in the Winter; one Acre of 
Turneps will then maintain more than Fifty of Mea- 
dow or Pafture-ground. + Oa 

_ *Tis now fo well known, that moft Cattle will eae 
them, and how much they breed Milk, €&c. that I 
need fay nothing about it. 


Sheep always refufé them at firft, and, unlefs they : 


have eaten them whilft they were Lambs, muft be 
ready to ftarve before they will feed on them; tho’, 
when they have tafted them, they will be fatted by 
them ; and I have feen Lambs of Three Weeks old 
{coop them prettily, when thofe of a Year old (which 


are call’d ‘Tegs) have been ready to die with Hunger ° 


amongft them; and for Three or Four Days would 
not touch them, but at laft eat them very well. 

In fome Places, the greateft Ufe of Turneps. (ex- 
cept for fatting Oxen and Sheep) is for Ewes and 
Lambs in the Spring, when natural Grafs is not 
grown on poor Ground ; and if the artificial Grafs be 
then fed by the common manner, the Crop will -be 
fpoil’d, and it will yield the lefs Pafture all the Sum- 
mer: I have known Farmers, for that Reafon, oblig’d 
to keep their Ewes and Lambs upon Turneps (tho® 
run up. to Seed) even until the Middle of April. 


There are now three manners of fpending Turneps 


with Sheep, amongft which I do not reckon the Way 


of putting a Flock of Sheep into a large Ground of — 
_. Turneps without dividing it; for in that Cafe the 


or Fourth Year before; and had every Year a ho’d Crop of 


Potatoes, or Wheat, until the Year wherein the Turneps were 


‘Flock 


planted, . 


ee 
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Flock will deftroy as many Turneps in a Fortnight, 
as would keepthem welka whole Winters 

The Firft manner now in Ufe. is, to divide the 
Ground of Turneps by Hurdles, giving them leave 
to come upon no more at a time than they can eat ig 
one Day, and: fo advance the Hurdles farther into 
‘the Ground daily, until all be fpent; but we mutt 
obferve, that they never eat them clean this way, 
but leave the Bottoms. and Outfides of the Turneps 
they have {coop’d in the Ground. Thefe Bottoms 
People pull up with Iron Crooks, made for that Pur- 
pofe:; but their Cavities being tainted with Urine; 
Dung, and Dirt from their Feet, tho’ the Sheep do 
eat fome of the Pieces, they wafte more, and many 
the Crooks leave behind in the Earth; and even what 
they do eat of this tainted Food, can’t nourifh them - 
fo well as that which. is frefh and cleanly. Tae 

The Second manner is, to move the Hurdles every 
Day, as in the Firft; but that the Sheep may not 
tread upon the Turneps, they pull them up firft, and 
_ then advance the, Hurdles as far daily as the Turneps 
are pull’d up,:and no farther : By this means there is 
not that Wafte made as is in the other Way; the 
Food is eaten frefh and clean ; and the Turneps are 
pull’d up with lefs Labour than their Pieces can 
be (2), - 

The Third mianner is, to pull them up, and to 
carry them into fome other Ground in a Cart, or 
Waggon, and there fpread them every Day ona new 


(x) Ihave feen Three Labourers work every Day with their 
Crooks, to pull up thefe Pieces, which was done with much 
Difficulty, the Ground being trodden very hard by the Sheep; 
when one Perfon, in Two Hours time, would have pull’d up all 
the whole Turneps daily, and the Sheep would have eaten them 
clean ; but fo many of thofe Pieces were dry’d and fpoil’d, that, 
after the Land was fown with Barley, they appear’d very thick 
upon the Surface, and there could not be much lefs than Half 
the Crop of Turheps wafted, notwithftanding the Contrivance of 
thefe Crooks, ae eee as Pte ea, 


Place, 
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Places» where, the Sheep , will ‘eat, them up ‘clean, 
both Leaf and Root: This is: done when there is 
Land not far .off, which has more Need of Dung, 
than that where the Turneps grow, which perhaps 1 1S 
alfo too wet for Sheep in the Winter: and then: the 
‘Turneps will; by the too great Moifture and Dirt of 
- the,Soil, »fpoil:the Sheep,, and:in fome Soils give ° 
them the Rot; -yet fuch Ground will bring forth 
more and larger Turneps than dry Land ; and when 
they are carry’d off, and eaten: on plow’d’ Ground 
in dry Weather, and on Green-{werd in wet Weather, 
the Sheep will thrive much better; and that -mort 
Soil, not being trodden by the Sheep, will be ih 
much the better Order for’ a‘Crop of Corn. And | 
generally the Expence of Hurdles, and - removing 
them, being faved, will- more’ than cOuntER ants ‘the 
Labour of carrying off the Turneps. 

Thefe Three Ways of . {pending "Home ‘ith 
Sheep areccommon to thofe drill'd, and to thofe 
fown, in the random manner 3 but they muft always 
be carry’d off. for Cows and Oxen ; both which will 
be well fatted by them, and: fome Hay ine the © 
Winter: ‘The Management of thefe is the ain 
of a Grazier. 


Of WHEAT. 
HO? all forts of Vegetables may have great 
Benefit from the Hoe, becaufe it fupplies them 


with Plenty of Food, at the time of their greateft 
need, yet they do not all equally require Hoeing ; _ 


but the Plant that is to live the longeft, fhould have 


ag the largeft Stock of Suftenance provided for it: Ge- 
a. nerally 


€ * 
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nerally Wheat lives, or ought to live, longer than other 
forts of Corns for if it’ be not fown before Spring, 
its Grain’ will be thin, and have but little Flour in it, 
which is the only ufeful Part for making Bread. And’ 
when fown late in the Winter, ?tis in’ great Danger of 
Death from ‘the Froft, whilft weakand tender, being 
maintain'd\(as a Fetus) by the umbilical’ Véeftels, 
until’ the Warmth of the Sun. enables it t6 fend out 
fufficient Roots of’ its own to fubfift on, without Help 
of the Ovum. ros te Sach hg 5 

To prevent thefe Inconveniencies, W heat is ufually 
fown inAutumn: Hence, having about thrice theTime 
to be maintain’d that Spring Corn hath, it requires a 
larger Supply of Nourifhment, in proportion to that 
longer ‘Time ; not becaufé the Wheat in its Infancy 
coniumes' the Stock of Food, during the Winter, pro- 
portionably to: what: it‘does afterwards; but becaufey . 
during that long Interval betwixt Autumn and 
Spring Seed-times, moft'of the artificial Pafture js 
naturally loft, both in light-and in {trong Land. 

For thig very Reafon is that extraordinary Pains of 
fallowing and dunging the Soil, neceffary to Wheat; 
tho*, -notwithftanding ‘all that Labour and Expence, 
the Ground is generally grown fo ftale by the Spring, 
and fo little of the Benefit of that chargeable Culture! 
remains, that, if- Part of the fame Field be fown in’ 
the Beginning of 4pril; upon freth Plowing, without 
the Dung, or Year’s Fallow, it willbe as great or a. 
greater Crop, in-all refpedts, except the Flour, which: 
fails only for want of ‘Time to fill the Grain, 

Poor light Land, by the common’ Hufbandry, 
muft be very well cultivated and manur’d, to main- _ 
tain Wheat for a whole Year, which is the vfual’ Time 
it grows theréon; and if it be fown late, the ereateft 
Part of it will feldom furvive-the Winter, on fuch. 
Land ;.and if it be fown very early on ftrong Land, 
tho” rich, well till’d»and-dung’d, the Crop will be: 
worle than on the poor light Land fown early. So 

wR , much 
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much do the long Winter’s Rains caufe the Earth ta 
fubfide, and the divided Parts to: coalefce, and lock out 
the Roots from the Stock of Provifion, which, tho? 
it was laid in abundantly at Autumn, the Wheat has 
no great occafion of, until the Spring ; and. then the 
Soil is become too. hard for the Roots to penetrate 3 
and therefore muft. ftarve (like Tantalus) amidft 
- Dainties, which may tempt the Roots, but cannot be 
attain’d by them. 

~ But the new Method of Hoeing gives, to ftrong, 
and to light Land, all the Advantages, and takes 
away all the Difadvantages, of both; as appears in 
the Chapters of Tillage and Hoeing. By this Method 
the ftrong Land may be planted with Wheat as early 
as the light (if plow’ d dry); and. the Hoe-Plough 
can, if rightly apply’d, raife a Pafture to it (a), equal. 
to that of Dung in both fortsof Land. | 

About the Year 1701. ‘when I had contrived. my 
Drill for planting St. Foin,, I made ufe of it-alfo. for 
Wheat. Drilling many Rows. at once, which made 
the Work much more compendious, and perform’d 
it much better than Hands could do, making the 
Chanels of a Foot Diftance, drilling in the Seed, and 


covering it, did not in all amount. to more than Six- 


pence per Acre Expence, which was above Ten times 
over-paid by the Seed that was faved ;, for One 
Buthel to an Acre was.the Quantity drill’d; there re- 
main’d then no need of Hand-work, but for the Hoe- 
ing ; and this did coft from Half a Crown to Four 
Shillings per Acre. This way turn’d to a very good 
Account, and in confiderable Quantities; it has 
brought as good a Crop of Wheat on Barley-ftubble, 
as that fown the common Way on Summer-fallow ; . 


(a) Becaufe the Hoe may go in it all the Year, and the. Soil 
being infinitely divifible, the Divifion which the Hoe may make 
whilit the Crop is growing, added to the common Tillage, may 
‘equal, or even exceed, a common Drefling with wie as I have 
often experienced. 7 Oy 
and 
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and when that fown the old Way, on the fame Field, 
on Barley-ftubble, intirely fail’d, tho’ there was no 
other Difference. but the Drilling and Hoeing : It was 
alfo fuch an Improvement to the Land, that when 
one Part of a ftrong whitifh Ground, all of equal 
Goodnefs, and equally fallow’d and till’d, was 
dung’d and fown in the common manner, and the 
other Part was thus drill’d and hand-ho’d without 
Dung, the ho’d Part was not only the beft Crop, 
but the whole Piece being fallow’d the next Year, 
and fown all alike by a Tenant, the ho’d Part pro- 
duc’d fo much a better Crop of Wheat than the 
dung’d Part, that a Stranger would have believ’d by 
looking on it, . that that Part had been dung’d which 
was not (@), and that Part not to have been dung’d 
which really was. 
- Scarce any Land is fo unfit, and ill prepar’d, for 
Wheat, as that where the natural Grafs (2) abounds, 
Moft other forts of Weeds may be dealt withal when 
they come among drill’d Wheat ; but ’tis impoffible 
to extract Grafs from the Rows: Therefore let that be 
Kill’d before the Wheat be planted. | 

The Six-feet Ridges being Eleven, on Sixty-fix 
_ Feet, which is an Acre’s Breadth, ought to be 
made Lengthways of the Field, if there be no Im- 
pediment againft it; as if it be an Hill of any confi- 
derable Steepnefs, then they muft be made to run 
up and down, whether that be the Length or Breadth 
of the Piece ; for if the Ridges fhould go crofs fuch a 
Hill, they could not be well Horfe-ho’d; becaufe 
it would be very difficult to turn.a Furrow upwards, 
clofe to the Row above it, or to turn aFurrow down- 
wards, without burying the Row below it; and even 


(2) If the Dang did pulverize as much as the Hoeing, the 
Caufe mutt be from the different Exhauttion. 

(2) One Bunch of natural Grafs, tranfplanted by the Plough 
ae a treble Row of Wheat, will deftroy almoft a whole Yard 
OF 1. . 

4. | when 
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whetra Furrow is turn’d from the lower Row, enougli 
of the Earth to bury that Row will be apt to-runi 
over on the Left-fide of the Plough; unlefs it goes 
at fuclr a Diftance from‘ the Row, as to give it‘no 
Benefit of Hoeing. | : 280 
"Theft Ridges’ fhould be made ftrait and equal-: 
And to make them ftrait (¢) all good Ploughmen 
know how; and’ they'will, by fetting up Marks to 
lool at, ge in'a‘Line like the Path of an Arrow: 
But to make the Ridges equal, ’tis neceffary to mark 
out a Number of them, before you begin to~ plow, _ 
by fhort Sticks fet up at each End of the Piece ; and 
then if one Ridge happen: to bea little’ too broad, 
the next may be made’ the narrower; for if the 
Plough comes not out exactly at the fecond Stick, the 
Two Ridges may be made equal by the next Plow- 
ing, or by the Drilling; but if many contiguous 
Ridges fhould’ be too wide, or too narrow, *twill be 
difficult to bring them all to-an Equality afterwards; 
without levelling the whole Piece, and laying out.the - 
Ridges all anew. a hd yd | 
The exact Height of Ridges, which is beft, I can- 
not determine: (d): A different Soil’ may require a 
different Height; according to the Depth, Richnefs; . 
and Pulveration of the Mould. As Wheat covets 
always to lie dry in the Winter, fo: there is no other 
way to keep it fo dry as thefe Ridges ; for when they’ 
are, after’ the firft Hoeing, about Eighteen Inches 


(¢) But if the Piece'be of fuch a'crooked or ferpentine Form; 
that the Ridges cannottwell’ be plow’d: itra.t the firft time, 7tis 
beft to drill it upon. the Level; and. then. the marking Wheels 
jnay. direct. for. making the Row all parallel and equidiftant 5 
which will guide the Plough to make all the Ridges for the next, 
and all the {ubfequent Crops, as equal. 

(dy find by meafuring’ my Wheat Ridges in the Spring, that 
none of them are quite a Foot high 5 and fome of them only Six 
Inches; but I know not how much they have fubfided in the 
Winter; for they were. certainly higher when firlt made. . 


broad, 
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broad (a), with a Ditch on each Side, of almoft a 
Foot deep, the Rain-water runs off fuch narrow 
Ridges as faft as it falls, and much fooner (2) than 
tis poffible for it to do from broad Ridges. 

And the deeper the Soil, the more occafion there 
commonly is of this hich Situation; becaufe fuch 
Land is wetter, for the moft part, than fhallow 
Land, where we cannot make the Furrows fo deep, 
nor the Ridges fo high (¢), as in deep Land; for. 
we muft never plow below the Staple. I fee the 
Wheat on thefe ho’d Ridges flourifh, and crow » 
vigoroufly, in wet Weather, when other Wheat looks 
yellow and fickly. eae 

The fame wide Interval, which is ho’d betwixt 
Ridges the Firft time, with T'wo F urrows, mut{t have 
had Four Furrows, to hoe it on the Level; ‘or elfe 
the Furrow, that is turn’d from the Row, would 
rife up, and a great Part of it fall over to the Left- 
hand, and bury the’ Row; but when turn’d from a 
Ridge, it will all fall down to the Right-hand. » ! 

You muft not leave the Tops of the Ridges quite 
fo narrow and fharp for Drilling of Wheat, as you 
may for drilling Turneps; Wheat being in treble 
Rows, but Turneps generally in fingle Rows (a). 
This is our Method of making Ridges for the Firit 
Crop of drill’d Wheat. | | 


_ (a) This is the Breadth the Ridges are generally left at, when 
the Furrows are hoed from them, and thrown into the Intervals. 

(4) Water, when it runs off very foon, is beneficial, as is feen 
in water’d Meadows; but where it remain: long on, or very near 
the Bodies of terreftrial Plants, it kills them, or at leaft js very 
injurious to them. met AC} 

(c) If we thould make our Ridges as high on a fhallow Soil, 
as We may on a deep Soil, there would be a Weficiency of Mould 
in the Intervals of equal Breadth with thofe of a deep Soil. 

(¢) A fingle Row taking up lefs of the Breadth, may be afford- 


ed to have more of the Ridge’s Depth 5 becaufe it leaves the’ In- 
erval wider. © ~ ae 


me | . But 
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But the Method of making Ridges for a fuceeed- 
ing Crop, after the former is harvefted, is beft per- 
form’d as follows: In making Ridges for Wheat after 
Wheat, you muft raife them to their full Height, 
before you plow the old Partitions, with their Stub- 
ble, up to them; for if you go about to make the 
Ridges higher afterwards, the Stubble will fo mix 
with the Mould of their Tops, that it may not only 
be anHindrance to the Drill, but alfo to the Firft 
Hoeing ; becaufe if the Hoe-plough goes fo near to 
the Rows as it ought, it would be.apt to tear out the 
Wheat-plants along with the Stubble. 

In Reaping, we cut as near as we can [O. the 
Ground (a); which is eafily done, becaufe the Stalks - 
ftand all clofe together at Bottom, contrary to thofe 
of fown Wheat. ) | 

I find this Stubble, when ’tis only mixt with the 
Intervals, very beneficial to the Hoeing of my Wheat; 
but I know not whether it may be fo in rich mury 
Land. 1 

As foon as conveniently you can, after thé Crop | 
of Wheat is carried off (if the Trench in the Middle . 
of each wide Interval be left deep enough by the laft 
Hoeing), go as near as you can to the Stubble with a 
common Plough, and turn Two large Furrows into 
the Middle of the Intervals, which will (2) make a 

Ridge — 


(2) When Wheat is reap’d very low, the Stubble is no great 
Jmpediment ; and I do this when I am forc’d to inlarge the | 
Breadth of my Ridges, or to change their Bearing, as 1 do when _ 
I find it convenient for them to pomt Crofs-ways of the Field in- 
ftead of Length-ways; as if one End of it be wetter than the — 
other: For ’tis inconvenient, that one End of a Ridge fhould be 
jn the wet Part, and the other in the dry ; becaufe, in that Cafe, 
we cannot hoe the dry End without hoeing the wet at the fame 
time; and whilft we attend for the wet Part to become dry, it 
may happen, that the Seafon for hoeing the Whole (if the Quan- 
tity be great) may be loft. | . 

(6) "Fis the Depth andFinenefs of this Ridge that tke Succefs — 
of our Crop depends on; the Plants having nothing elfe.to main- — 

2 tain 
& 


a” 


i a, 
a4 : 
ue 
~*~ vv. 


‘ 


Chap. IX, Of Waear. 09 
Ridge over the Place where the Trench was: But if 
the Trench be not deep enough, go firft in the Mid- 
dle of it with one Furrow ; which, with Two more 


tain them during ‘the Firft Six Months; and if, for want of Sufte- 
nance, they are weak in the Spring, ’twill be more difficult to 
make them recover their Strength afterwards fo fully as to bring 
them to their due Perfe@tion. But Ploughmen have found a Trick 
to difappoint 4 in this fundamental Part of our Hufbandry, if 
they are not narrowly watched : They do it in the following Man- 
ner 3 viz. They contrive to leave the Trench very fhallow; and 
then, in turning theT'wo Firft Furrows of the Ridge, they hold the 
Plough towards the Left, which raifes up the Fin of the Share, 
and leaves fo much of the Earth wheregn the Rows are to ftand 
whole and unplowed, that after once Harrowing there doth not 
remain above T'wo or Three Inches in Depth of fine Earth unders 
neath the Rows when drilled, inftead of Ten or Twelve Inches. 

On a time, when my Difeafes permitted me to go into the 
Wheat-field, where my Ploughs were at Work, I difcovered this 
Trick,and ventured to afk my chief Ploughman his Reafon for do- 
ing this in my Abfence, contrary to my DireCtions. He magifteri- 
ally anfwer’d, according to his own Theory, which Servants judge 
ought to be follow’d before that of him they call Mafter, faying, 
That as the Roots of Wheat never reached more than Two or 
Three Inches deep, there was no‘need that the fine Mould thould 
be any deeper. But thofe thallow Ridges, which were indeed 
too many, producing a Crop very much inferior to the conti- 
guous deep Ridges, thewed, at my Coft, the Miftake of my cun- 
ning Ploughman. : 

*Tis true, that People who examine Wheat-roots when dead, 
are apt to fall into this Miftake; for then they are thrivell’d up, 
and fo rotten, that they break off very near to the Stalk in pull- 
ing up; but if they are examined in their V igour at Summer 
with Care, ina friable Soil, they may be feen to defcend as dee 
as the fine pulveriz’d Mould reacheth, though that fhould be a 

Foot in Thicknefs. 

I took up a Wheat-ear in Harveft that had lain on the Grafs in 
wet Weather, where the Wind could not come to ‘dry it, which 
had fent out white Roots like the Teeth of a Comb, fome of 
them Three Inches long: None haying reached the Ground, they 
could not be nourifhed from any thing but the Grains, which re- 
mained faft to the Ear, and had not as yet fent out any Blade. “Tis 
unreafonable to imagine, that fuch a fingle Root as one of thefe, 
when in the Earth, from whence it mutt maintain a pretty large 
Plant all or moft Part of the Winter, fhould defcend no farther 
eae When it was itfelf maintained from the Flour of theGrain 

only, wi | vier 
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taken from the Ridges, wilt be Three Furrows in each 
Interval ; continue this Plowing as long as the dry 
Weather lafteth; and then finifh, by turning the’ 
Partitions (whereon the laft Wheat grew) up to the 
new Ridges, which is ufually done at Two great 
Furrows. \ You may plow thefe laft Furrows, which 
complete the Ridges, in wet Weather. 
- To make a Six-feet Ridge very high; will fome- 
times require more Furrows ; as when the Middle of 
the Intervals are open very wide and deep, then Six 
Furrows to the whole Ridge may be neceflary, and 
they not little ones ; and the Seafon makes aDifference, 
as well as the Size of the Furrows; for when the fine 
Mould is very dry (which is beft), it will much of it 
run to the Left-hand before the Plough, and alfo 
more will run back again to the Left after the Plough 
is gone paft it. a 
But when fuch Ridges have been made forWheat,, — 
and the Seafon continues long too dry for planting it, 
and the Stubble not thrown up, we then plow one 
deep Furrow on the Middle of each Ridge, and then — 
plow the whole Ridge at Four Furrows more, 
which will raife it very high. This way of re- 
plowing the Ridges moves all the Earth of them, 
and yet is done at Five Furrows. yer 
The Furrows, neceffary for raifing up the Ridges, 
muft be more, or fewer, in regard to the Bignefs of 
them ; becaufe Six {mall Furrows may be lefs than 
Four great ones. ’*Tis not beft to plow the Stub- 
ble up to the Ridges, until juft before Planting 
(efecially in the early Plowing); becaufe that will 
hinder the Re-plowing of the Firft Furrows, which, 
if the Seafon continues dry, may be neceflary : 
Sometimes we do this by opening One Furrow in 
the Middle of the Ridge, fometimes Two, and after- 
wards raife up the Ridges again; and when’ they 
are become moift enough at Top (the old Partitions » 
being: plow’d up to them), we harrow them 
: oe once 
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once (4) (and that only Lengthways) ; and then drill 
them, 

There is a Neceffity of plowing the old Partitions 
up to the new Ridges, to fupport their other Earth 
from falling down by the Harrowing and Drilling, 
which would elfe make them level. 

Our Ridges, after the Firft time of Plowing, 
excel common Ridges of the fame Height; becaufe 
thefe, tho’ as deep in Mould at the Tops, have little 
of it till’d -at the laft Plowing; but ours, being 
made upon the open Trenches, confift of new-till’d 
pulveriz’d Mould, from Top to Bottom. 

*Tis a general Rule, that all forts of Grain and _ 
Seeds profper beft, fown when the Ground is fo dry, 
as to be broken into the moft Parts by the Plough. 
The Reafon why Wheat is an Exception to that Rule 
is, becaufe it muft endure the Rigours of Winter, 
which “tis the better able to do, by the Earth’s being 


(2) But if once be not fufficient to level theTops of the Ridges 
fit for the Drill to pafs thereon, as it always will, unlefs the Two 
‘hard Furrows lie fo high, that all the Three Shares of the Drill 
cannot reach to make their Chanels, in this Cafe you muft 
harrow again until they can all reach deep enough. Alfo in fome 
fort of Land, that, when drilled late, and very moift, will ftick to 
the Shares like Pitch or Bird-lime, whereby the Chanels are in 
Part left open by the Drill-harrow, it muft be harrowed after ’tis 
drilled, becaufe ’tis neceflary in fuch Land to take off the common 
Drill-harrow, in order for aMan to follow the Drill with a Paddle, 
or elfe a forked Stick, -with which he frees the Sheats of the ad- 
hering Dirt ; this Harrow being gone, much of the Seed will lie 
uncovered, and then muift be covered with common Harrows; 
unlefs a Drill-harrow, which was not in Ufe when my Plates 
were made, be placed inftead of that taken off: This, with its 
two Iron Tizes, will cover the Seed in this Cafe much better than 
common Harrows, and will be no Hindrance to cleanfing of the 
Sheats, the Legs by which this Harrow is drawn, being remote 
from them, placed at near the End of the Plank: and mote, that 
the moft proper Drill for this Purpofe is one that has only Two 
Shares, ftanding a Foot or Fourteen Inches afunder: This Har- 
row ferves for taking up the Drill to turn it, 
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prefs'd or trodden harder, and clofer to it (a), as it is 
when moved wet. 
If Wheat were as hardy as Rye, and its Roots as 
patient of Cold, it might, no daubt, be fown in as 
dry a Seafon as Rye is, and profper the better for it, 
as Rye doth, This will appear, if Wheat and Rye 
be both fown in the fame dry Seafon, after the 
Winter is over. | 
But as Wheat requires to have the Earth lie harder 


on and about it, in the Winter; fo it alfo requires — 


more Dung (or fomewhat elfe) to diffolve the Earth 
about its Roots, after the cold Winter is paft, than 
Rye doth, whofe Roots never were fo much confined. 
-’Tis another general Rule, that all forts of Vege- 
tables thrive beft, when fown on frefh-till’d Ground, 
immediately after ’tis plow’d. 
Wheat is an Exception to this Rule alfo ; for ’tis 


better to plow the Ground dry, and let it lie till — 


the Weather moiftens it (tho’ it be feveral Weeks), 
and then drill the Wheat : ‘The Harrows and the Drill 
will move a fufficient Part of the Ground, which 
will ftick together for Defence of the’ fmall Roots, 
during the Winter, the reft of the Mould lying 
open, and divided underneath until Spring, to nou- 
rifh them. | : 

There is a fort of binding Sand, that requires not 
only to be plow’d dry, but fow’d dry alfo; or elfe 
the Wheat will dwindle in the Spring, and fail of 
being a tolerable Crop. 

But what I mean by dry Plowing is, not that the 
Land fhould always be fo void of Moifture, as that 
the Duft fhould fly ; bur it muft not be fo wet, as 
to ftick together (4). Neither fhould we drill. when 


(a) "Tis for that Reafon, that Farmers drive their Sheep over. 

_ very lightLand, as foon as “tis fown with Wheat, to tread the (Top, 

or) Surface of it hard; and then the Cold of the Winter cannot 

fo eafily penetrate, to kill the Roots of the tender Plants, 
(4) Bat the drier ’tis plow’d, the better. 


the 
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the Earth is wet as Pap; it fuffices that it be moifts 
but moifter in light Land, than in ftrong Land, 
when we drill. 

If the Two Furrows, whereon the treble Row is 
to ftand, be plow’d wet, the Earth of the Partitions 
may grow fo hard by the Spring, that the Roots 
cannot run freely therein, unlefs there be Dung to 
ferment and keep it open. 

So we fee, that a fteep Bank, made of wet Earth, 
will lie faft for feveral Years, when another, made 
of the fame Earth dry, will moulder, and run down 
very foon; becaufe its Parts have not the Cohefion 
that holds the other together, it continues open, and 
more porous, and crumbles continually down. 

I have feen Trials of this Difference betwixt plow- 
ing Dry, and plowing Wet, for planting of Wheat, 
both in the Old way, and in the Drilling way, but 
moft in the latter; and never faw an Inftance where 
the Dry-plowing did not outdo the Wet; if the 
Wheat was not planted thereon before the Earth was 
become moift enough at Top. 

And ftrong Land, plow’d wet in November, 
will be harder in the Spring, than if plow’d dry 
in Auguft; tho’ it would then have Three Months 
longer to lie. 

After Rain, when the Top of the Ground is of a 
fit Moifture for Drilling, harrow it with Two light 
Harrows, drawn by a Horfe going in the Furrow 
betwixt Two Ridges (a); once will be enough, . the 
Furrow being juft broken to level, or rather fmooth | 
it for the Drill. | | 

If the Veerings (b) whereon the next Crop is to 
ftand, be plow’d dry, we may drill at any time 

during 


(2) Once Harrowing is generally enough, but not always. 
_ (6) The word Veering is, I believe, taken from the Seamen, 
and fignifies to turn: It is the Ploughman’s Term for turning ‘T'wo 
Furrows toward each other, as they muft do to begin a Ridge s 
RS H 4 and 
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during the common and ufual Wheat-feed-time, that 
is proper for the fort of Wheat to be drill’d, and the 
fort of Land, whether that be early or late, we may 
drill earlier, but not later than the fowing Farmers. 
But I have had good Crops of Wheat drill’d at all 
times betwixt Harveft, and the Beginning of No- 
vember. | 

For the Benefit of the middle Rows, ’tis better not 
to drill Wheat on ftrong Land before the ufual Seafon ; 
becaufe the later *tis planted, the more open the Par- 
titions will be for the Roots of thofe Rows to run 
through them in the Spring: and yet, if the Earth 
of the Partitions be plow’d very wet, tho’ late, 
they may be harder at the Spring, than thofe which 
are plow’d early and dry. | 

There is a fort of Wheat call’d by fome (a) 
Smyrna Wheat: It has a prodigious large Ear, with 
many lefs (or collateral) Ears, coming all round 
the Bottom of this Ear; &s it is the largeft of all 
forts of Wheat, fo it will difpenfe with the Nourifh- 
ment of a Garden, without being over-fed, and re- 
quires more Nourifhment than the common Hutban- 


and therefore they call the Top of a Ridge a Veering ; they call 
the Two Furrows that are turn’d from each other at the Bottom, 


between Two Ridges, a Henting, 7.¢. an Ending; becaufe it 


- makes an End of plowing Ridges. 

Our Intervals wholly confift of Veerings or Hentings; when 
‘T'wo Furrows are turn’d from the Rows, they make a Veering ; 
when turn’d towards the Rows, they are a Henting, which is the 
ceep wide Trench in the Middle of an Interval. 

(2) *Tis faid to grow moftly in fome Iflands of the Archipelago, 
and fome Author defcribes it Triticum /pica multiplici: There is 
another fort of Wheat that has many little Ears coming out of 
‘Two Sides of the main Ear; but this is very late ripe, and doth 
not fucceed well here, nor is it liked by them, who have fown it; 
yet I have had fome Ears of it by chance among my drill’d 
Wheat, which have been larger than thofe of any common Sort. 
I have not as yet been able to procure any of the Smyrna Wheat, 
which I look on as a great Misfortune; but I had fome of it 
above Forty Years ago. ~ 7 
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dry will afford it; for there its Ears grow not much 
bigger than thofe of common Wheat: This I believe 
to be, for that Reafon, the very beft fort for the Hoe- 
ing Hufbandry ;_ next to this I efteem the White-cone 
Wheat, then the Grey-cone. I have had very good 
Crops from other Sorts; but look upon thefe to 
be the beft. | ae 
_ When Wheat is planted early, lefs Seed is requi- 
red, than when late ; becaufe lefs of it will die in the 
Winter, than of that planted late, and it has more 
time to tiller (a). ) 

Poor Land fhould have more Seed than rich Land, 
becaufe a lefs Number of the Plants will furvive the 
Winter on poor Land. , 

The leaft Quantity of Seed may fuffice for rich 
Land thatis planted early ; for thereon very few Plants 
will die; and the Hoe will caufe’ a fmall Number of 
Plants to fend out a vaft Number of Stalks, which 
will have large Ears ; and in'thefe, more than in the. 
Number of Plants, confifts the Goodnefs of a 
Crop (4). | ges 

Another thing muft be confider’d, in order to find 
the juft Proportion of Seed to plant; and that is, 
that fome Wheat has its Grains twice as big. as 
other Wheat of the fame Sort; and then a Bufhel . 
(¢) will contain but half the Number of Grains ; 
and One Bufhel of Small-grain’d Wheat will plant as 
much Ground as Two Buthels of the Large-grain’d ; 
for, in truth, ’tis not the Meafure of the Seed, but 
the Number of the Grains, to which refpect ought 
Es be had in apportioning the Quantity of it to the 
Land. | 


(2) To tiller is to branch out into many Stalks, and is the 
Country Word, that fignifies the fame with fruticare. 

(6) A too great Number of Plants do neither tiller, nor pro- 
duce fo large Ears, nor make half fo good a Crop, as a bare 
competent Number of Plants will, = 7 ; 

(c) Our Buthel contains Seventy Pounds of the beft Wheat. 

i } Some 
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Some have thought, that a large Grain of Wheat 
would produce a larger Plant than a fmall Grain ; 
but I have full Experience to the contrary. The 
fmall Grain, indeed, fends up its firft fingle Blade in 
proportion to its own Bulk; but afterwards becomes 
as large a Plant, as the largeft Grain can produce (a), 
ceteris paribus. | 

Six Gallons of middle-fiz’d Seed we moft com- 
monly drill on an Acre; yet, on rich Land planted 
early, Four Galloris may fuffice; becaufe then the 
Wheat will have Roots at the Top of the Ground 
before Winter,. and tiller very much, without Dan- 
ger of the Worms, and other Accidents, that late- 
planted Wheat is liable to. 

Tf it is drill’d too thick, ’twill be in Danger of 
falling; if too thin, it may happen to tiller fo late 
in the Spring, that fome of the Ears may be blighted ; 
yet a little thicker or thinner does not matter. 

As to the Depth, we may plant from half an 
Inch, to Three Inches deep; if planted too deep, 
-there is more Danger of its being eaten off by Worms, 
betwixt the Grain and the Blade (>); for as that 


(a) Farmers in general know this, and choofe the thinneft, 
{malleft-grained Wheat for Seed ; and therefore préfer that which 
is blighted and lodged, and that which grows on new-broken’ 
Ground, and is not fit for Bread; not only becaufe this thin 
Wheat has more Grains in a Bufhel; but alfo becaufe fuch 
Seed is leaft liable to produce a fmutty Crop, and yet brings 
Grains as large as any. 

Imyfelf have had as full Proofs of this as can pofibly be 
made, in both refpedts. — 

"Twas from fuch fmall Seed that my drill’d Lammas Wheat 
produced the Ears of that monftrous Length defcribed im this 
~ Chapter. I never faw the like, except in that one Year ; and the 
Grains were large alfo. paren 

And as full’ Proofs have I feen of thin Seed-wheat efcaping’ — 
the Smut, when plump large-grain’d Seed of the fame fort have © 
been {mutty. HH bso 

(4) A Wheat-plant, that is not planted early, fends out no 
Root above the Grain' before the Spring ; and is nourifh’d all the 
Winter by a fingle Thread, proceeding from the Grain up to the 
Surface of the Ground. Thread 
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Thread is the Thread of Life during the Winter (if 
not planted early), fo the longer the Thread is, the — 
more Danger will there be of the Worms (a), 

*Tis a necefflary Caution to beware of the Rooks 
(4), juft as the Wheat begins to peep; for before 


(a) Becaufe the Worms can’ more eafily find a Thread, that 
extends by its Length to Five or Six Inches Depth, than ore 
which reaches but One Inch; and befides, the. Worms: in Winter 
do not inhabit very near the Surface of the Ground; and there- 
fore alfo mifs the fhort Threads, and meet with the long ones. 

_(4) "Tis true, that Wheat which is planted early enough for its - 
Grain to be unfit for the Rooks, before the Corn that is left on’ 
the Ground at Harveft, is either all eaten by them, or by Swine, 
or elfe grow’d, plowed in, or otherwife fpoiled, is in no Danger; 
but as this fometimes happens foon after Harveft, the time. of 
which is uncertain, a timely Care is neceffary, i 

Many are the Contrivances to fright the Rooks; viz. To dig 
an Hole in the Ground, and ftick Feathers therein; to tear a Roole 
to Pieces, and lay them on divers Parts of the Field : This is fome- 
times effectual ; but Kites or other Vermin foon carry away thofe 
Pieces. Hanging up of dead Rooks is of little Ufe; for the 
living will dig up the Wheat under the dead ones. A Gua is alfo 
of great Ufe for the Purpofe; but unlefs the Field in time of 
Danger be conftantly attended, the Rooks will at onetime or 
other of the Day do their Work, and you may’attend often, and 
yet to noPurpofe; for they will do greatDamage in yourAbfence. 

The only Remedy that I have found infallible is a Keeper (4 
Boy may ferve very well) to attend frony Morning until Night z 
when he fees Rooks either flying over the Field, or alighted in. 
it, he halloos, and throws up his Hat, or a dead Rook, into the 
Air ; upon which, they immediately go off; and tis feldom that 
any onewill alight there: They, finding there is no Reft for them, 
feek other Places for their Prey, wherein’ they can feed more: 
undifturbed. wens 

‘This was the Expedient I made ufe of for preferving my pre-. 
fent Crop: It fucceeded fo well, that, in SixfcoreAcres, I believe 
there is not Two-pence Damage done by the Rooks; but I had 
two Boys (one at Four-pence, and the other at Three-pence a 
Day) to attend them; becaufe my Wheat is on Two fides of my 
Farm ; the whole Expence was about Twenty Shillings. The 
Damage! received by Rooks thé laftYear in a Field of Seventeen 
Acres, was more than would,have, in this‘manner, preferved my 
whole Crops for Twenty Years running, I with! could as eafily 
defend my Wheat againft Sheep, which are to me a more perni- 
eigus Vermin than the Rooks, : | 
‘ rt you 
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you can perceive it to be coming up, they will find it, 

and dig it up to eat the Grain; therefore you muft 
keep them off for a Week or Ten Days; and in that 

time the Blade will become green, and the Grain’ fo 

much exhaufted of its Flour, that the Rooks think 

it not worth while to dig after it. 

. But the Rooks do not moleft Wheat that is plant- 

ed before or a little after St. Michael ; for then there 
remains Corn enough in the Fields, which is left at 

Harveft above-ground, that Rooks prefer always 
before Corn which muft coft them the Labour of 
digging to find it. | | 


Of Partitions. | 

Ihave now intirely left out the middle Row for 
Wheat, :and keep only to the double Row, for the 
following Reafons. | | 3 
_ It makes the cleanfing from Weeds more difficult, 
than when there is only a double Row. 

The Hand-hoe cannot give near fo much Nourifh- 
ment (2. é¢. pulverize fo much Earth) in Two Seven- 
inch Partitions, as it can in One Ten-inch Partition. 

There is Four Inches lefs Earth to be pulveriz’d. 
by the Horfe-hoe from the Surface of a Ridge that 
has T'wo Seven-inch Partitions, than from a Ridge 
that hath One Ten-inch Partition. ets 

The Ridge mutt be almoft twice as deep in Mould 
for the treble as for the double Row, or elfe ‘the 
middle Row will be very weak and poor; and then, 
according to the Principles, the whole Ridge will be 
more exhaufted, than by an equal Produ@’ produced 
by {trong Plants. Boren 

» As the Ridges may be much lower that have only 
the one Partition, fo the Intervals may be narrower, 
and yet have as much Earth in them to be pulve-- 
riz’d, as in wide ones that are betwixt treble Rows ; 
becaufe the Four Inches that are in the two Partitions” 
more than in the fingle Partition, being on theTop a 
. 4 3 th¢ 
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the Ridge, may have more Mould under them than 
Eight Inches on the fide of a Ridge; and the Four 
Inches, being in the Partitions, lofe the Beneft of 
Horfe-hoeing. , 

Inftead of ufing the middle Row as an Alloy, ’tis 
better to plant fuch forts of Wheat as do not require 
any Alloy to the double Row; and thefe are the — 
White-cone, and above all other forts the right Siyrua. 

The White-cone Wheat muft not be reaped fo 
sreen as the Lammas Wheat may; for if it 1s not 
full-ripe, it will be difficult to threfh it clean out of 
the Straw, 

It happened once that my Wbite-cone being plant- 
ed early, and being very high, the Blade and Stalk 
were kill’d in the Winter; and yet it grew high again 
in the Spring, and had then the fameFortune a Second 
time; it lay on the Ridges like Straw, but fprung 
out anew from the Root, and made a very good 
Crop at Harveft: Therefore, if the like Accident 
fhould happen, the Owner needs not be frighted 
ae Vee | 

One thing that made Six-feet Ridges feem at firft 
neceflary, was the great Breadth of the Two Par- 
titions (which were Eight Inches apiece), which, to- 
eéther with the Earth left on each fide of the treble 
Row not well cleanfed by Hand-work, made Two 
large ‘whole Furrows, at the firft Plowing for the 
next Crop, that could not be broken by Harrows : 
Thefe Two ftrong Furrows, being turned to the ‘wo 
Furrows that are in the middle of a narrow Interval, 
for making a new Ridge, would cover almoft all the 
pulveriz’d Earth, not leaving room betwixt the Twa 
whole Furrows for the Drill to go in. But now the 
fingle Partition, and the Earth left by the Hoe-plough, 
on the Outfides of the double Row, making Two 
narrow Furrows, and the one Partition being. cleanf> 
ed, and deeper Hand-ho’d than thofe of the treble 
Row were, or could be, are eafily broken by the 
F Harrows 3 
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Harrows; for, befides their Narrownefs, they have 
~ no Roots to hold their Mould together, except the 

Wheat-roots, which, being {mall and dead, have not 
Strength enough to hold it ; and therefore that Ne- 
ceflity of fuch broad Ridges now ceafes along with 
the treble Row. | ho 

When the Two narrow fragile Furrows are harrow- 
ed, and mixed with the pulveriz’d Earth of the Inter- 
vals ; the Roots of theWheat will reach it; and it is 
no matter whether the Crop be drill’d after Two 
Plowings, in which cafe the Row will ftand on the 
very fame Place whereon the Row ftood the precedent 
Year, or whether it be drill’d after One or Three 
Plowings ; and then the Rows will ftand on the Mid- 
dle of the laft Year’s Intervals. 

I cannot prefcribe precifely the moft proper Width 
of all Intervals ; becaufe they thould be different in 
different Circumftances, In deep rich Land they may 
be a little narrower than in thallow Land. 

There mutt be (as has been faid) a competent Quan- 
tity of Earth inthem to be pulveriz’d ; and, when 
the Soil is rich, the lefs will fuffice. 

Never let the Intervals be too wide to be Horfe- 


hoed at, Two Furrows, without leaving any Part | 


unplowed in the Middle of them, when the Furrows 
are turned towards the Rows. ii 
‘Some Ploughmen can plow a wider F urrow than 
others, that do not underftand the fetting of the Hoe- 
plough fo well, can. | 
By making the Plank of the Hoe-plough fhorter, 
and the Limbers more crooked, we can now hoe in 
narrower Intervals than formerly, without doing any 
Damage to the Wheat. ley 5 
I now choofe to have Fourteen Ridges on an Acre, 
and one only Partition of Ten Inches on each of 
them, This I find anfwers all the Ends { purpofe. 
If the Partitions are narrower, there is not tufficient 
room in them for the Hand-hoe to do its work effectu- 


ally; 
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ally ; if wider, too much Earth.will lofe the Benefit of 
the Horfe-hoe. 

The poorer the Soil is, the more Pulveration will 
be neceffary to it. | 

When a great Seafon of Wheat is drill’d, it cannot 
be expected that much of it can be plowed dry, tho’ 
it is advantageous when there happens an Opportunity 
- for doing it; but by long Experience I find, that in 
moft of my Lands it does very well, when plowed in 
a moderate Temper of Moifture. 

It may not be amifs to harrow it once after it is 
drill’d, which will, in fome meafure, difappoint the 
Rooks; befides covering the Wheat, if, perchance, 
any fhould mifs being covered by the Drill-harrow. — 

But thefe, and all Harrows that go on a Ridge, both 

efore and after it is drill’d, fhould be very light, and 
faftened together in the common manner; except 
that the Pole muft be faftened to each Harrow in Two - 
Places; which keeps them both as Level, as if they 
were One fingle Harrow: Otherwife the Ridges 
would be too fharp at the Top, and the Partitions 
would lie higher than the Rows, and fome of 
their Earth would be. apt to fall on the Rows when 
it is Hand-hoed. 

By means of this level Harrowing, there is left an 
open Furrow in the Middle of the Interval, which 
much facilitates the Firft Horfe-hoeing. Ba 

But when, after a Crop is taken off, the Ridges 
are plowed twice, as they may be where the one Par- 
tition hath been well Hand-ho’d ; *tis better to har- 
row the firft-made Ridges in the common manner ; be- 
caufe then fome of the fine Earth, that is harrow’d 
down, will reach to the Middle of the Intervals where- 
on the Ridges are to be made for Drilling : Or if there 
fhould be time for plowing thrice, the Ridges of the 
Firft and Second Plowings, are to be harrow’d in the 
common manner alfo. ig 

The 
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The Harrowing of Ridges muft never be crofs- 
ways, unlefs they are to be made level for Crofs-plow- 
ing, in order to lay out the Ridges of a Breadth differ- 
ent to what they were of before. ! 

When you perceive the Ridges are too high, har- — 
row them lower by the defcribed manner of Harrow- 
ing ; firft with the heavy Harrows for harrowing out 
the Stubble, and then with light ones, which may be 
often, for making the Earth on the Ridges the finer 
for Drilling, without. throwing much of it down ; 
frequent Harrowings in this manner, not being inju- 
rious like too much Harrowing‘ on level Ground, 
which is fometimes trodden as hard as the Highway 
by the Cattle that draw the Harrows ; for in_har- 
rowing thefe Ridges, the Beaft draws the Two Har- 
rows, and always treads in the Furrow between them, 
where there is none or very little Mould to tread 
on. | 
The Price of Hand-hoeing of thefe double Rows is 
a Peny for Thirty Perches in Length of Row, which 
amounts to between Eighteen and Nineteen Pence for 
an Acre. — : 

I fhould fay, that in Hand-hoeing the Earth. mutt 
never be turned towards the Wheat; for, if it were, it — 
might crufh it when young; neither could the Par-. 
tition be clean hoed. tae 

The Hand-hoes for hoeing the Ten-inch Partition 
have their Edges Seven Inches long; they are about 
Four Inches deep from the Handle; if they were 
deeper, they would be too weak ; for they muft be 
thin, and well fteeled. The Labourers pay for them, 
and keep them in Order, for their own Ufe, 
_ Thefe Hoes muft not cut out any Part of the 
Two Rows, nor be drawn through them, as the Four- 
inch Hoes fometimes may through the treble Rows. 

If 1 am taxed with Levity in changing my treble 
Rows for double ones, it will rot appear to be dorie 
ef a fudden. In p. 132, 1 advifed the Trial of both 

rae? Sorts; 
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Sorts: And now, upon fuller Experience, I find 
the double Rows much preferable to the treble, 
efpecially for Wheat, _ | 

When Gentlemen faw the middle Row on low 
Ridges fo much inferior to the outfide Rows, they 
were convinced of the Effect of deep Hoeing; for 
they faid, there was no other Reafon for this fo vi- 
fible a Difference, except the outfide Rows ftanding 
nearer to the pulveriz’d Intervals than the middle 
Row did. : a Us hse 

And when on high Ridges the middle Row was 
nearly or quite as good as one of the outfide Rows, I 
was not convinced, that they were not diminifhed by © 
the middle Row, as much as the Produce of it 
amounted to: And this ‘I now find to be the Cafe; 
for Four Rows of Oats, without a middle Row, pro~ 
duced fomewhat more than the fame Number that had 
a middle Row; Two of which treble Rows were 
taken on one Side, and Two onthe other Side of 
the double Rows, purpofely to make an unexcep- 
tionable Trial. And it is, as far as I can judge, the 
fame in Wheat. ee mS 

°Tis true, I began my Horle-hoeing Schéme firtt 
with double Rows; but then they were different to 
what they are now; for the firft had their Partition 
uneven, being the parting Space, whereby it was lefs 
proper for Hand-hoeing, which I then feldom ufed, 
except for abfolute Neceffity, as to cleanfe our Pop- 
pies, and the like. The Intervals alfo were too nar- 
row for conftant annual Crops. ~ 3 

By all thefe Three Methods I have had very good 
Crops 3 but as this I now defcribe is the lateft, and is 
(as it ought to be) the beft; I publith it as fuch, 
without Partiality to my own Opinions; for I think 
it lefs difhonourable to expofe my Errors, when I 
chance to detect them, than to conceal them: And 
as I aim at nothing but ‘Truth, I cannot,’ with any 
Satisfaction to my felf, fuffer any-thing of my own 

. I 3 know- 
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knowingly to efcape, that is in the leaft contrary 
to if. : 
J have a Piece of Five or Six Acres of Land 
which I annually plant with boiling Peafe, in the 
very fame manner as Wheat ; except that the Second 
Horfe-hoeing (which is the laft) throws the Earth fo 
far upon the Peafe as to make the Two Rows become 
One. Thefe Peafe cannot be planted until after the 
asth of March; elfe Two Horfe-hoeings might not 
be fufficient. The fame Drill that plants Wheat plants 
Peafe; only fometimes we change the Spindle for _ 
one that has its Notches a little bigger. ae 
I drill no more Barley, becaufe ’tis not proper to 
be followed by aCrop of Wheat without a Fallow; 
for fome of the fhatter’d Barley will-live over the 
Winter, and mix with the Wheat in the Rows, and 
can fcarce poffibly be thence timely taken out, its 
firft Stalk and Blade being difficult to diftinguifh from 
the Wheat; and this is a great Damage to the Sale in 
the Market; and for the fame Reafon I plant no 
more Oats. _ : ¢ 
_ The Firft Hoeing is perform’d by turning a Fur- 
row from the Row. | Satna 
"We are not fo exaét as to the Weather in the Firft — 
Hoeing ; for if the Earth be wet, the Hoe-plough . 
may go nearer to the Row, without burying the 
Wheat; and the Froft of the Winter will pulverize 
that Part of the (a) Furrow, which is to be thrown to s 
the Wheat in the Spring, altho’ it was ho’d wet. 
Neither is it neceflary to be very exact as to Time 5 i 
but it muft never be till the Wheat has more than ~ 
One Blade; and it may be foon enough, when it has 
Four or Five Leaves, fo that it is done before (3), — 
or in the Beginning of Winter. ere 
) The 


(a) The Word Furrow fignifies the Earth that is thrown out, © : 
as well as the Trench from whence it is thrown by the Plough, 
~(b) But if the Wheat is planted very late, it may not be hoew 
able before the Winter is paft; nor is there fuch a Neceflity © Pe. 
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The greateft Fault you can commit in Hoeing, is 
the Firft time, when the Furrow is turn’d from the 
Row, not to go near enough to it, nor deep enough. 
You cannot then go too near it, unlefs you plow it 
out, or bury it with Mould, and do not uncover it ; 
nor too deep, unlefs you. go below the Staple of the 
Ground. Se des A 
_. Servants are apt to hoe too far from the Rows, 
going backwards and forwards, in the Middle of the 
Intervals, without coming near the Rows: This lofes: 
moft of the Benefit of Hoeing, and is very injurious 
to the prefent Crop, and alfo to the Two fucceeding 
Crops; for then there will be a Deficiency of pulve- 
riz'd Earth; and nobody can fuppofe, that the ho’d 
Earth can be of any Benefit to the Rows, before the 
Roots reach into it ; and when ’tis far off, few of the 
Roots reach it at all; and thofe that do reach, come 
there too late to bring the Plants to their full Perfec- 
tion: Therefore, if the Firft Furrow was not near 
enough, nor deep enough, plow a Second Furrow 
at the Bottom of the former, which will go deeper 
than the Firft, and break the Earth more; befides 
taking away from the Rows fuch unmov’d Ground, 
which the Firft Plowing may poffibly have mifs’d. 
If this can’t be conveniently done foon after the Firft 
Hoeing, do it before the Ridge is turn’d back inthe 
‘Spring. ie 
_ Always leave the Furrows turn’d up, to make 
(a) Ridges in the Middle of the Intervals during the 
v9 Winter ; 


hoeing the late-planted before the great Frofts are over, as there 
is of the early-planted ; for the later ’tis planted, the lefs time 
the Earth has to fubfide, and grow hard. Ae 
Note, By Winter we do not mean only thofe Months that are 
properly fo reckoned, but alfo fuch other Months as have 
hard Frofts in them, as January, February, and fometimes the 
Beginning of March. oth 
(2) Tho? the Ridge in the Middle of the Interval fhould, for 
want of fufficient Mould, or otherwife, be too low to give Shel- 
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Winter; and then the hollow Furrows, or Trenches 
next the Rows, being enrich’d by the Froft (4) and 
Rains (c), the Wheat will have the Benefit of them 
earlier in the Spring, than if the Trenches had been 
left open in the Middle of the Intervals. — 

The outfide Rows of Wheat, from which the Earth 
is ho’d off before or in the Beginning of Winter, 


ter, yet there is generally fome Earth falls to the Left of the 
Hoe-plough, and lodges upon that Part which is left on the 
Outfide of the Row; which, notwithftanding that Part be very 
narrow (as fuppofe Two or Three Inches), yet a {mall Quantity 
of Earth lying thereon, fo near to the outfide Row, gives an 
extraordinary Shelter to the young Wheat-plants that grow in it. 
Shelter is a great Benefit to Wheat; but yet Nourifhment is 

more; for in the Winter I fee:the Wheat-plants upon the moft 
expofed Part of the Ridge Aourith, when fingle Plants in the 
Bottom of the Furrow are in a very poor languifhing Condition, 
without any Annoyance of Water, they being upon a Chalk 
Bottom. - | + atk 

_ (6) Froft,. if ic does not kill the Wheat, is of great Benefit to 
it; Water or Moifture, when it is frozen in the Earth, takes up 
more Room than in its natural State; this Swelling of the Ice 
(which is Water congeal’d) muft'move and break the Harth where- 
with it is mixt.; and when it thaws, the Earth is left hollow and 
open, which is a kind of Hoeing to it. ‘This Beneht is done 
chiefly to and near the Surface; canfequently the more Surface 
there is, by the Unevennefs of the Land, the more Advantage. 
the Soil has from theFroft. 

” This is another very great Ufe of the Ridge left in the Middle: 
of the Interval during the Winter ; becaufe that Ridge, and its Two 
Furrows, contain Four times as much Surface as when fevel. 
This thus pulveriz’d Surface, turn’d in in the Spring-hoeing,, en- 
riches the Earth, in proportion to its Increafe of internal Super- 
ficies, and likewife proportionably nourifhes the Plants, whofe 
Roots enter it; and that Part of it wherein they do not enter, 
muft remain more eurich’d for the next Crop, than if the Soil had 
remained level all the Winter. na hee 
(ce) Itisa vulgar Error that the Winter Rains do not enrich the 
Earth; and is only thought fo, becaufe we do not fee the Effect 
of them upon Vegetables, for lack of Heat in that Seafon, But 
fome Farmers have frequently obferv’d, that one half of a Ground 
plow’d up jut before Winter, has produc’d-a Crop of Barley as 
much better than the other Part plow’d up at the End of Winter, 
as is the Difference of a Dunging, even when there has been. 
very little Prof. > tenia 
and 
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and left almoft bare till the Spring, one would think 
fhould faffer by the Froft coming fo near them (d), 
or for want of Pafture: But it appears to be quite con- 
trary; for where the Hoe has gone neareft to a Row, 
its Plants thrive beft: The Earth, which the Froft 
hath pulveriz’d; being within the Reach of the young 
fhort Roots, on that Side of the Row, from the Top 
to the Bottom of the Trench, nourifhes them at firft ; 
and before the Plants have much exhaufted this, as 
they grow larger in the Spring, the Ridge from the 
Middle of the Interval is thrown to them, having a per- 
fectly unexhaufted Pafture, to fupply their increafing 
Bulk with more Nourifhment. 

The Row ftanding as it were on the Brink of this 
almoft perpendicular Ditch, the Water runs off 
quickly, or doth not enter but a-very little way into 
this fteep Side; fo that, the Earth at the Plants being. 
dry, the Froft doth not reach quite to all their Roots 
to hurt them, tho’ the Diftance from the Air to the 
Roots be very fhort; and dry Earth doth not freeze 
as wet doth, neither is this Ditch much expos’d:to 
the cold Winds. | 

The Spring-hoeing is perform’d after the great 
Frofts are paft, and when the Weather will allow it ; 
and then turn (2) the Ridge from (f) the Middle of 

the 


(¢) Invery light Land, perhaps, we muft not hoe quite fo 

_ near to the Rows of Wheat, as in ftrong Land, for fear the 

Winter fhould lay the Roots bare, and expofe them too much to 
the Cold; but then we may be fure, that, in this Cafe, the Roots 
will reach the Interval at a greater Diftance than in {trong Land ; 
yet fuch very light Land is not proper for Wheat. 

(e) "Tis an errant Miftake of the Vulgar, when they imagine’ 
that the immediate Benefit of frefh Earth to Plants is from that 
Part.which remains uppermoft; for tis from turning the impreg- 
nated pulveriz’d Side downwards, to be fed on by the Roots, that 
gives the Pabulum or Nourifhment of the frefh Earth to Plants : 
‘The otherSide, being turn’d upwards, becomes impregnate alio in 
a little time. .- ) . 

(f) Bat note, that when we fee Weeds coming up near the 
Row in the Spring, we plow. again from the Rows (and fome- 
\S I3 ; times 
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the Interval, to the Rows on each Side by Two Fur- 
rows as near as can be, without covering the Wheat; 
in doing which have regard to the Row only, without 
looking at the Middle of the Interval; for ’tis no 
matter if a little Earth be left there; the next Hoeing, 
or the next fave one (g), will move it. 

As to how many times Wheat is to be ho’d in 
the Summer, after this Spring Operation, it depends 
upon the Circumftances (4) and Condition of the 
Land (z) and Weather (&) ; but be the Seafon as it 
will, never fuffer the Weeds to grow high, nor let 
any unmov’d Earth lie in the Middle of the Intervals 
Jong enough to grow hard; neither plow deep near _ 
_ the Rows in the Summer, when the Plants are 
large (J), but as deep in the Middle of the Intervals 


times can plow within one Inch of the Row) before we turn 
down the Mould from the Middle of the Interval. . 

(g) Ifat the next Hoeing we turn another Furrow towards 
the Row (which is feldom done), then ’tis the next that moves the 
remaining Earth, left inthe Middle of: the Interval: But if the 
next Hoeing be from the Row (as it generally is), then that 
covers the Middle of the Interval; and then ’tis the next Hoein 
after that, that turns all the Earth clean out of the Middle of the 
Interval toward the Rows. oi 5 

(4) If the Land was not fufficiently till’d or ho’d in the pre- 
cedent Year, it will require the more Hoeings in the following 
Dear, 

(2) The poorer the Land is, the more Hoeings it fhould have. 

(4) A wet Summer may prevent fome of the Hoeings that we 
fhould perform in a dry Summer. | 

(/) Our Hoeing deep near the Plants, when fmall, breaks off 
only the Ends of the Roots ; but after the Roots are {fpread far in 
the Interval, the greateft Part of them, being then on the Right- 
hand Side of the Hoe-plough, might hold faft on that Side, and 
not be drawn out; and then the whole Roots would be broken off 
clofe to the Bodies of the Plants: Therefore at the Second deep 
Hocing, that turns a Furrow from the Row in the Summer, we 
go about Four or Six Inches farther off from the Roots than the 
time before; but we go nearer or farther off, according to the 
Diftance of Time between thofe Two Hoeings: Yet wemay hoe 


feallow near to the Plants at any time, without Injury to their __ 


Roots, but, on the contrary, it will be advantageous tothem. — 
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as the Staple will allow ; turning the Earth towards 
the Wheat, efpecially at the laft Hoeing, fo as to 
leave a deep, wide Trench in the Middle of each In- 
terval, | 

We augment our Wheat-crops Four Ways; not 
in Number of Plants, but in Stalks, Ears, and Grains. 

The Firft is, by increafing the Number of Stalks 
from One, Two, or Three, to Thirty or Forty to a 
Plant, in ordinary Field-land. : 

And we augment the Crop, by bringing up all the 
Stalks into Ears, which is the Second Way ; for, if it 
be diligently obferv’d, we shall find, that not half (#) 
"the Stalks of fown Wheat come into Ear. 

I faw an Experiment of this in Rows of Wheat that 
were equally poor: One of thefe Rows was increafed 
(n) fo much, as to produce more Grains than Ten of 
the other, by bringing up more of its Stalks into 
Ears, and alfo by augmenting its Ears to a much 
greater Bignefs ; which is the Third Way : For, what- 
ever Varro means by faying, that the Ears remain 
Fifteen Days im Vaginis, tis pretty plain, that the Ears 
are form’d together with the Stalks, and will be very 
large, or very {mall, in proportion to theNourifhment 
given them (a). | 

The laft and Fourth Way of augmenting the Pro- 
duce of Wheat-plants, is by caufing them to have 
large and plump Grains in the Ears ; and this can no 
way be fo effectually done as by late Hocing, efpeci- 


(m) If afquare Yard of fown Wheat be mark’d out, and the 
Stalks thereon number’d in the Spring, it will be found, that Nine 
Parts in ‘Ten are miffing at Harvelt. © 

(nz) Thefe Rows were drill’d a Foot afunder, not ho’d; and 
were, by the Shallownefs and Wetnefs of the Soil, very poor in 
the Spring; and then, by pouring Urine to the Bottom of this 
Row, it was fo vaftly increafed above the reft. 

(2) Like as the Vines, if well nourifhed, bring large Bunches 
of Grapes; but if ill nourifhed, they produce few Bunches, and 
thofe {mall ones; and many Clafpers are formed, which would 
have been Bunches, if they had had fufficient Nourifhment given 
them at the proper time, : 

'$ bso! eaten ally 
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ally juft after the Wheat is gone out of the Bloffom ; 
and when ‘fuch ho’d Grains “weigh double the Weight 
of the fame Number of unho*d (which they frequently 
will) tho’ the Number of Grains in the Ho’d are only 
equal, yet the ho’d Crop muft be double. 

Thus, by. increafing the Number of Stalks (p), 
bringing more of them up ‘into Ear (q), making the 
Ears larger (r), andthe Grain plumper, and fuller of 
Eu (s), the Hoeing Method makes a greater Be 

rom 


(?) The fame Plant Hist when poor, fends out but Two or 
Three Tillers, would, if well nourifhed by the Hoe, or other- 
wife, fend up a Multitude of Tillers, as is feen in ho’d Wheat, 
and fown Wheat. 

(7) Mr. Houghton relates Righty Ears ‘on one fingle | Plant of 
Wheat, and a greater Number has been counted lately in a Gar- 
den: Thofe Eighty, reckon’d to have Fifty Grains apiece, make 
an Increafe of Four thoufand Grains for one; but I have never 
found above Forty Ears from a fingle Plant in my Fields; yet’ 
there is no doubt, but that every Plant would produce as many as 
Mr. Houghton’s, of the fame Sort, with the fame Nourifhment : 
But I fhould not defire any to be fo prolific in Stalks, left they 
fhould fail of bringing fuch a Multitude of Ears to Perfection. 
The Four hundred Ears, that I number’d in a Yard,. were not 
weigh’d, becaufe they were told before ripe; and the ereateft 
Weight of Wheat that ever I had from a Yard, was the Proda& 
of about Two hundred and Fifty Ears, and fome of them were 
fmall. 

(r) I have number’d One hundred and Nine Grains 3 in Bing 
Ear of my ho’d Cone-wheat of the grey Sort; and One Ear of 
my ho’d Lammas-wheat has been meafured to be Eight Inches 
long, which is double to thofe of fown Wheat. I have fome of 
thele Ears now by me almoft as long, the longeft being given 
away as a’ Rarity ; and indeed "tis not every Year that they grow 
to that Length, and ’tis always where the Plants are pretty fingle. 
But there is no Year wherein one Ear of my ho’d does not more 
than weigh Two of the fown Ears, taking a whole Sheaf of each 
together without choofing. The Sheaves of the ho’d are ofa dif- 
ferent Shape from the other; almoft all the Ears of the ho’d are 
at the Top of the Sheaf; but moft of the other are fituate at the 
lower Part, or hear the Middle of the Sheaf. 

(s) Seed Cone-wheat coming all out at the fame Heap, planted 
all at the fame Time, and on Land of the fame Sort adjoinin 

near together, the Wheat that was fown produdd: Grains fo nal, 
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from a Tenth Part of the Plants (¢) that the fowing 
Method can. Aas AMOIIIFO. 30%: am 


and, that which was drill’d fo very large, that no Farmer or Wheat- 
buyer would believe them to-be of the fame Sort of Wheat,’ ex- 
cept thofe. who knew it, which were many. One Grain of the 


“drill’d weigh’d Two of the fown, and there was twice the Chaff 


in an equal Weight of the fown, being both weigh’d before and 
after the Wheat was feparated from the Chaft. | 

(4) The Faé& of this nobody can doubt, who has obferved the 
different Products of ftrong and of weak. Plants, how the one 
exceeds the other. de 

The greateft Difference of having an equal Crop from a {mall 
Number of ftrong Plants, and from ‘a great Number of weak 
ones, is, that the Soil is vaftly lefs exhautted by the former than 
by the latter, not only from the latter’s exhaufting more in pro- 
portion to their Number when young, and whilft each of them 
confumes as much Nourifhment as each of the fmall Number ; 
but alfo from the different Increafe that a ftrong Plant makes by 


- yeceiving the fame Proportion of Food with a weak one: For it 


a 


appears from Dr. 7 codwward’s Experiments, that the Plant which 
receives the /ea/ Increafe carries off the greatef# Quantity of 
Nourifhment in proportion to that Increafe; and that ’tis the 
fame with an Animal, all who are acquainted with fatting of 


Swine know; for they eat much more Food daily for the firft 


Two Weeks of their being put into the Sty, than they do after- 
wards, when they thrive faiter ; the fatter they grow, the lefs they 
eat. 

Hence, I think, it may be inferred, that a Plant, which, by 
never having been robbed or flinted by other Plants, is ftrong, 
receives a much greater Increafe from an equal Quantity of Food, 
than a Number of weak Plants (as thick ones are), equalling the 
Bulls of the fingle ftrong Plant, do, \ 

And this of the Doétor’s have I feen by my own Obfervations 
confirmed in the Field in Potatoes, Turneps, Wheat, and Barley ; 
a following Crop fucceeds better after an equal Crop, confifting 


of a bare competent Number of ftrong Plants, than after a Crop 


of thick weak ones, ceteris paribus. 

Thus the hoed Crops, if well managed, confifting of fewer and 
ftronger Plants than the fown Crops of equal Produce, exhauft 
the Ground lefs; whereby, and by the much (I had almoft faid 
infinitely) greater Pulveration of the Soil, indifferent good Land 


may, for any thing I have yet feen to the contrary, produce pro- 


fitable Crops always without Manure, or Change of Species, if 
the Soil be proper for it in refpect of Heat and Moifture; and 
alfo as Crops of. fome Species, by their living longer, by their 
‘ ‘ é greater 


ps EES 


122 Of Wuear. Chap. IX. 

All thefe Advantages will be loft by thofe Drillers, 
who do not overcome the unreafonable Prejudices of 
the unexperienced, concerning the Width of Inter- 
vals. 

In wide Intervals, we can raife a good Crop with 
lefs Labour, lefs Seed, no Dung, no Fallow, but not 
without a competent Quantity of Earth, which is the 
leaft expenfive of any thing given to Corn; the Earth 
of a whole good Acre being but about the Tenth Part 
of the common Expence ; and of indifferent Land, a_ 
Twentieth ; and fuchI count that of Five Shillings and - 
Six-pence per Acre. 

The Crop enjoys all the Earth ; for betwixt the laft 
Hoeing, and the Harveft, there remains nothing but 
Space empty of Mould in the Middle of the Intervals. 

*Tis an Objection, that great Part of thofe wide 
Intervals muft be loft (z), becaufe the Wheat-roots do 

mee eA 


creater Bulk, or different Conftitution, exhauft more than others, 
refpect ought to be had to the Degree of Richnefs of the Soil, that 
is to produce each Species: The Sowing and the Hoeing Huf- 
bandry differ fo much both in Pulveration and Exhauftion, that 
no good Argument can be drawn from the former againft the. 
latter: But tho’ a too great Number of Plants be, upon many Ac-~ 
counts, very injurious to the Crop, yet "tis beft to have a compe- 
tent Number; which yet needs not be fo exact, but that we may 
expect a great Crop from Twenty, Forty, or Fifty Plants in a ~ 
Yard of the treble Row, if well managed, i 

(x) They do reach through all the Mould (as fhall be 
proved by-and-by) ; and yet may leave fufficient Pafture behind ; 
becanfe it is impoffible for them to come into Contact with all the 
Mould in one Year; no more than when Ten Horfes are put into 
an Hundred Acres of good Pafture, their Mouths come into Con- 
tact with all the Grafs to eat it in one Summer, though they will 
go all over it, as the Vine-roots go all over the Soil of a Vine- 
yard without exhautfting it all ; becaufe thofe Roots feed only fuch 
a bare competent Quantity of Plants, which do not overftock their 
Pafture. | 

The Superficies of the fibrous Roots of a proper Number of 
Wheat-plants bear a very {mall Proportion to the Superficies of 
the fine Parts of the pulveriz’d Earth they feed on in thefe Inter- 
vals; for one cubical Foot of this Earth may, as is fhewn in © 
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not reach it; but as we generally turn the Mould to- | 
wards the Row at the lait Hoeings, there is no Part 
of 


p. 29. have many thoufand Feet of internal Superfities: But 
this is in proportion to the Degree of its Pulveration ; and that 
Degree may be fuch as is fufficient to maintain a competent Num- 
ber of Wheat-plants, without over-exhaufting the vegetable 
Pafture, but not fufficient to maintain thofe, and a great Stock of 
Weeds befides, without over-exhaufting it. And this was plainly | 
feen in a Field of Wheat drilled on Six-fcet Ridges, when the 
South Ends of fome of the Ridges, and the North Ends of others, 
had their Partitions Hand-hoed,and cleanfed of Weeds,early inthe 
Spring, the oppofite Ends remaining full of a {mall Species of 
Weeds, called Crow-needles, which fo exhaufted the whole Inter- 
vals of the weedy Part of the Ridges, that the next Year the 
whole Field being drilled again with Wheat, exactly in the 
Middle of the laft Intervals, the following Crop very plainly di- 

ftinguifhed how far each Ridge had its Partitions made clean of 
thofe {mall Weeds in the Spring, from the other Enid where the 
Weeds remained till full-grown; the Crop of the former was 
twice as good as that of the latter, even where both were cleanfed 
of Weeds the next Spring. This Crop ftanding only upon that 
Part of the Mould, which was fartheft from the Rows of the pre- 

cedent Crop, proves that the Roots, both of the Wheat and 

Weeds, did enter all the Earth of the former Intervals. : 

It was alfo obfervable, that where the Partitions of Two of the 
Six-feet Ridges had been in the precedent Year cleanfed of 
Weeds, and thofe of the adjoining Ridges on each Side of them 
not cleanfed, the Row that was the next Year planted exadtly in 
the Middle of the Interval between thofe two Ridges, was per- 
ceivably better than either of the Two Rows planted in the In- 
tervals on the other Side of each of them: The Reafon of which 
Difference muft be, that the Middle of the Interval, that was 
between the Two cleanfed Ridges, was fed on by the Wheat only, 
and by no Weeds; but the other Two Intervals were fed on by 
the Wheat on one Side, and by both the Wheat and Weeds on 
the other Side cf each. - 

There were, in the fame Field, feveral Ridges together, that 
had the Ends of their Rows of Wheat plowed out by the Hoe- 
plough, and their other Ends cleanfed of Weeds: This was done 
on purpofe, to fee what Effect a Fallow would have on the 
next Crop, which was indeed extraordinary ; for thefe fallowed 
Ends of the Ridges, being Horfe-ho’d in the Summer, as the other 
Ends were, and the Intervals of them made into Ridges, the 
following Year produced the largeft Crop of all; this Crop was 
received im 1734, | } 
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of it above Two Feet diftant’ from even the middle 
Row, and Seventeen Inches from either of the outfide 
Rows. 


And I have plainly prov’d, that the Roots of | 


Cone-wheat have reach’d Mould at Two Feet Di- 
ftance, after paffing through another Row at a Foot 
Diftance from it, the Plants being then but: Eighteen 
Inches high, and but half-grown. ri 
Farmers do. not grudge to beftow Three or Four 
Pounds in the Buying and Carriage of Dung for an 
Acre; but think themfelves undone, if they afford an 
extraordinary Eighteen-penyworth of Earth to the 
wide Intervals of an Acre; not confidering that Earth 
is not only the beft, but alfo the cheapeft Entertain- 


Thefe feveral different Managements performed in this Field, 
fhewed by the different Succefs of the Crops in each Sort, what 
ought to be done, and which is the beft Sort of Management. 

This Field indeed is fome of my beft Land; and by all the 
Experiments I have feen on it, I do not find but that, by the 


beft Management, never omitted in any Year, it might produce — 


<ood annual Crops of Wheat always, without Affiftance of Dung 


or Fallow; but it would be very difficult for me to get Hands to- 


do this to the greateft PerfeCtion, uniefs I were able conftantly to 
attend them. | 

The whole pulverized Earth of the Interval being’ pretty 
equally fed on by the former Crop, ’tis no great Matter in what 
Part of it the following Crop is drill’d: I never drill it but on 
the Middle of the laft Year’s Interval, becaufe there is the Trench 
whereon the next Year’s Ridge is made with the greateft Con- 
veniency: But there may be fome Reafon to fufpeét, that the 
Plants of the Rows exhauft more Nourifhment from that Earth of 
the Intervals which is fartheft from their Bodies, than from that 
which is neareft to them: Since their fibrous Roots, at the 
greateft. Diftance from the Rows, are moft numerous, &c. by 
thefe the Plants, when they are at their greateft Bulk, are chiefly 
maintained. 

It muft be woted, that the above Experiments would not have 
been a full Proof, if Weeds had been fuffered to grow in the 


Partitions of the Ends of thofe Ridges, in the Year wherein ° 


‘the Difference appeared. It may alfo be zoted, that a Mixture 
and Variety of bad Hufbandry are ufeful for a Difcovery of the 
Theory and Practice of good Hufbandry. F ws 
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ment that can be given to Plants; for at Five Shil- 
lings and Six-pence Rent, the whole Earth belonging, 
to cach of our Rows’cofts only Six-pence, 7, ¢. aPeny 
for a Foot broad, and Six hundred and Sixty Feet 
long ; that being the Sixty-fixth Part of an Acre( My 

And if for conftant annual Wheat-crops you make 
fewer than Eleven Rows on Four Perches Breadth, you 
will always increafe the Expence of Hoeing ; becaute 
then Two Furrows will not Hoe One of thofe Inter- 
vals, and you will alfo thereby. leffen the Crops, but. 
improve the Land more: And if you increaie that 
Number of Rows, you will thercby increafe every 
Expence; for there muft be Two Furrows to hoe a 
narrow Interval, and an Increafe of the Quantity of 
Seed, and the Labour in uncovering, weeding, and 
reaping; and alfo you will lefs improve the Land, and 
leffen the Crops after the Firft Year. : 

If the Intervals are narrower in.deep Land, ‘tho’ 
there might be Mould enough in them, yet there 
would not be Room to pulverize it. 
If narrower in fhallow Land, tho’ there were Room, 
yet there would not be Mould enough in them to be 
pulveriz’d. My 

The Horfe-hoe, well apply’d, doth fupply the Ufe 
of Dung and Fallow; but it cannot fupply the Ufe of 
Earth, tho’ it can infinitely increafe the vegetable Pa- 
{ture of it, by pulverizing it, where it ts in a reafonable 
Quantity ; Yet if the Intervals be fo narrow, that near 
all the Earth of-them goes to make the Partitions . 
raifed at the Top of the Ridges, there will be fo little 
to be pulveriz’d, that you muft return to Fallowing, 


(x) But the Vulgar compute this Expence of a Foot Breadth 
of Ground, not only as of the Rent, as they ought, but as an. 
Eleventh Part of their own ufual Charges added tothe Rent. 

And there is Land enough in England to be had, at the Rent 
of Five Shillings and Six-pence the Acre, that is very proper for 
Wheat in the Hoeing-Hufbandry. 


and 


~ 
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and to the Dung-cart, and to all the old exorbitant 
Charges (7). : | 

__ Eight Acres, Part of a Ground of Twenty Acres, 
drill’d with Intervals of Three Feet and an half, 
brought a good Crop; but the Second Year, not 
being ho’d, the Crop was poor; and the Third 
Crop made that Land fo foul and turfy, that twas 
forc’d to lie for a’ Fallow, there being no way to 
bring it into Tilth without a Summer-plowing (z), 
when the reft of the fame Piece, in wider Intervals, 
being conftantly ho’d, continu’d in good Tilth, and 
never fail’d to yield a good Crop, without miffing one 
Year. . 

In another Field, there is now a Sixth Crop of 
Wheat, in wide Intervals, very promifing, tho’ this 
Ground has had no fort of Dung to any of thefe 
Crops, or in feveral Years before them: The laft 
Year’s Crop was the Fifth, and was the beft of the 
Five, tho’ a Yard of the Row yielded but Eighteen 
Ounces and Three Quarters; and the Third Crop 
yielded Twenty Ounces Weight (2) of clean Wheat 

in 


_ (y) The Objedtions againft thefe wide Intervals are only for 

faving a Penyworth or Two of Earth in each Row, or a few 
Groats-worth of it in an Acre; by faving of which Earth they 
may lofe, in the prefent and fucceeding Crops, more Pounds. 

(x) “This Narrownefs of the Intervals, if the Damage of it be 
rightly computed, would amount to half the Inheritance of the 
Land ; and was occafioned by the Wilfulnefs of my Bailiff, who, 
drilling it upon the Level, ordered the Horfe to be guided half a 
Yard within the Mark, becaufe he fanfied the Intervals would 
be too wide, ifhe follow’d my Direétions. 

(2) Wheat, before Harveft, ftanding in Rows with wide In- 
tervals betwixt them, may not feem, to the Eye, to equal aCrop” 
of half the Bignefs difpers’d all over the Land, when fown in the 
common Manner ; and yet there is more Deceit in the Appear- 
ance of thofe different Crops, whilft they are young, and in Grafs : 
We fhould therefore not judge of them.then by our Imagination, 
but as we do of the Sun and Moon nigh the Horizon, vx. by 


our Reafon. 
R : Ima- 
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in the fame Spot ; but ’twas becaufe the Spot where 
the Twenty grew, was then a little higher than the 
reft, which in Two Years became more equal; and 
the thin Land was more deficient in that Third Crop, 
than the thick Land exceeded the thin in the Fifth 
Crop. . 
Th the thick the Hoe-plough went deeper, and 
confequently raifed more Pafture there ; but then it 
went the fhallower in the thin; and when the Land 
became of a more equal Depth the Fifth Year, the 
Plough and the Hoe-plough went deeper, all the 
Piece being taken together; for the Crop could be but 
in ie wae to the different Pafture, allowing fome- 
what for the more or lefs Seafonablenefs of the Year. 

The Soil, in this our Cafe, cannot be fupply’d in 
Subftance, but from the Atmofphere. The Earth . 
which the Rain brings can do it alone, if it fall in 
great Quantity; for by Water, ’tis plain, the Earth 
which nourifh’d Helmont’s Tree was fupply’d ; for 
the Tin-cover of the Box wherein it ftood, prevented 
the Dews from entering. esi 

Dews muft add very much to the Land, thus 
continually till’d: and ho’d; for they are’ more 
heavily charged with terreftrial Matter than Rain is, ’ 
which appears from their forcing a Defcent through 
the Air, when “tis ftrong ‘enough to buoy up the 
Clouds from falling into Rain: And Dew, when 
kept in a Veffel long enough to putrefy, leaves a 
greater Quantity of black Matter at the Bottom of the 


Imagination often deceives us by Arguments falfe or precarious; 
but Reafon leads us to Demonftration, by Weights and Meafures : 
Yet this Prejudice will vanifh at Harveft before weighing ; for 
then all thofe wide Intervals that were bare, will be cover’d with 
large Ears interfering to hide them quite, and make a finer Ap- 
pearance than a fown Crop. But ’tis obferv’d, that the Cone- 
_ wheat makes the fineft Shew, when you look on it length-ways 

of the Rows, both at Harveft, and a confiderable time before 


Harvett. 
: 2 : Vettel, 
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Veflel, than’ Rain-water does in a/Veffel of the fame 
Bignefs, fill’d with it till putrefy*d. ot al 

Dews at Land, I fuppofe, are firft exhial’d from. 


Rivers, and moift Lands, and from the Expirations of. 
Vegetables ; moft of the Dew which falls on it 1s ex-. 


hal’d from untill’d Land; but moft of that which 
falls on well. till’d or well ho’d Land, remains there- 


in unexhal’d ; fo that the untill’d Ground helps, by 


that means, to enrich and augment the till’d: For if. 


an Acre be till’d for Two Years together without 
fowing, it will become richer by that Tillage, than 
by lying unplow’d Four Years, which may be eafily 
prov’d by Experience (4). 


But then, as to Rain, the Sea being larger than all. 


the Land (and its Waters, by their Motion, becom- 
ing replete with terreftrial Matter), ’tis not unlikely, 


that more Vapour is raifed from One. Acre of Seas. 


than from One hundred Acres of Land. 
Some have been fo curious as to ‘compute the 


Quantity of Rain,.that falls yearly in fome Places in. 


England, by a Contrivance of a Veffel to receive it $ 


and ’tis found, in one of the drieft Places, far from — 


the Sea, to be Fourteen Inches deep, in the Compafs 


of a Year ; in fome Places much.more ; viz. at Paris, 


Nineteen Inches in Lancafbire, Mr. Townley found, 


by a long-continued Series of Obferyations, that there. 


falls above Forty Inches of Water.in a Year’s time. — 

Could we as eafily compute the true Quantity of 
Earth in Rain-water, as the Quantity of Water is 
computed, we might perhaps find it to anfwer the 


Quantity of Earth taken off from our ho’d Soil an- 


nually by the Wheat. 


But if Land fown with Wheat be not ho’d, its 
Surface is foon incruftate; and then much of this. 


Water, with its Contents, runs off, and returns to 


(6) Non igitur Fatigatione, quemadmadum plurimi crediderunt, 


nec Senio, fed nofira fcilicet Inertia, minus benigne nobis Arva re= 


Spondent. Colum. 46, x1. cap. 1. 
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the Sea, without entering that Ground; and in Sum- 
mer a great deal of what remains is exhal’d by the 
Sun, and rais’d by the Wind, both in Summer and 
Winter. | | : 

Some there ate who think it a fatal Objection, ' that 
the more an Interval is ho’d, the more Weeds will 
grow in it; and that the Hoe can produce, or (as 
they fay) breed in it as many Weeds in One Summer, 
as would have come thereon in Ten Years by the old 
Hufbandry. But by this Objeétion’ they only main- 
tain, that the Hoe can deftroy as many Weeds in One 
Summer, as the old Hufbandry can in Ten Years. 

And they might add, that fince all Weeds that 
grow where the Hoe comes, are kill’d: before they 
feed, and that few of thofe which grow in the old 
Flufbandry, are kill’d (c) before. their Seed be ripe and 
fhed ; thefe Objectors will be forc’d to allow, that 
our Hufbandry will leffen'a Stock of Weeds more: 
in one Summer, than theirs can do to the World’s 
End unlefs they believe the equivocal Generation of 
Weeds, than which Opinion nothing can be more 
abfurd. 

Some object againft my Method of (4) weighing a 
Yard, or a Perch in Length of a Row, faying, this 
does not determine the Produce of a whole Field. 


I an- 
(c) Weeds cannot be kill’d before they grow, but will lie dor- 


mant, as they do in our Partitions, and in their fown Land; and 
while Seeds are in the Ground, they are always ready to grow, 


vat the firft Opportunity, and will certainly break out at one time 


or other; fo that preventing their coming, is only like healing 
up a Wound before it be cured. “4 . 

(7) I did not weigh this Yard, as different from the other 
Yards round about it, for I had much Difficulty to determine 
which Row I fhould chufe it in; when I was going to cut in one 
Row, it ftill feemed that another was better, and I queftion whe- 
ther I did chufe the beft at laft. : 

Note, Whereas I often mention the Wheat of this Field to be 
without Dung or Fallow, it muft be underftood of that Part of 
the Field wherein my Weighings and other Trials were made; 
. | 3 > . K 
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_. Lanfwer, that they judge right, if the Produce of 
the whole Field be not of equal Goodnefs; but if it 
be not, it muft be becaufe one Part of the Field is 
richer, or differently managed from the other Part: 
For the fame Caufes that produce Twenty Ounces of 
¢lean Wheat upon one Yard, muft produc the fame 
Quantity upon every Yard, of a Million of Acres. 

. When the Crop of half a Field is fpoil’d by Sheep, 
not ho’d at all, or improperly, it would ‘be ridicu- 
lous to compute the whole Field together for an Ex- 
periment: We might indeed weigh the pooreft, to 
prove the Difference of the one from the other, to 
try (as they fometimes feem to do) how poor a Crop 
we can raife; but my Defign was, to try how good 
a Crop I could raife with a Tenth Part of the com- 
mon Exxpence. nto ist 

And I have often weighed the Produce of the fame 

Quantity of Ground (e), of all Sorts of fown Wheat, 
both the beft and the worft; but never have found 
any of the fown equal to the beft of my drill'd. 
Indeed we have none of the richeft Land (f) in our 


becaufe there was a {mall Part once fallowed Eight or Nine Years 
ago, and a little Dung laid on another Part about the lait A/- 
chaclnas, after the Crop of Oats was taken off. But this being a 
Year in which Dung is obferved to have little or no Effect on 
foun Wheat (my Dung being weak and laid thin), ’tis the fame 
here; for thofe Rows which are in the dunged Part, can hardly 
be diftinguifhed from the reft of the Rows which had not been 
dunged : And yet the Ends of the Rows which were cleanfed of 
Weeds, are very diftinguifhable by the Colour of the Wheat, 
though fome are the Third, and fome the F ourth Crop fince the 
Difference was made; and the whole Rows ‘managed alike every 
Year, from that time to this ; fo that here Un-exhauftion is more 
effectual than Dung. This is certain, that neither Dung nor Fal- 
low hath been near the Part wherein my Experiments were made. . 
(c) Tallow Two fquare Yards of their Crops to One Yard in 
Length of my ‘Treble Row. | 
(Ff) Tam forry that this Farm, whereon T have practis’d Horfe- 
hoeing, being fituate on an Hill, that confifts of Chalk on one 
Side, and Heath-ground on the other, has been ufually noted for 
the pooreft and fhalloweft Soil in the Neighbourhood. : 


Country 
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Country within my Reach, that being not ‘above One 
Mile.” ats a ea ay YAS 

As a Yard in Length of my treble Row of the 
Third, fucceffive Crop of Wheat, without Dung or 
Fallow, produced Twenty Ounces of Wheat 5 which, 
allowing Six Feet to ‘the Ridge, is about Six Quar- 
ters (a) to. an Acre; ‘and, ‘allowing Seven Inches to 
each Partition, and Two Inches on each Outfide, is 
in all Eighteen Inches..of Ground.to each. treble 
Row, and but juft One-fourth Part of the Ridge. 
Now, if, in theold Hufbandry, the Crop was as good 
all over the Ground, as it was in thefe Fighteen 
Inches, of the treble Row, :they muft have Twenty-. 
four Quarters to an Acre; but let them dung whilft 
they can, they will fcarce raife Twenty-four Gallons 
of Wheat the Third Year, on an Acre of Land of 
equal,Goodnefs; and Jet them leave out their Dung, 
and add no more Tillage in lieu of it, and I believe 
they will not expect’ Three Quarters to an Acre, in 
all the Three Years put together. 

The mean Price of Wheat, betwixt Dear and 
Cheap, is reckon’d Five Shillings a Bufhel (2); and 
. | | there- 

(2) Eight Bufhels make a Quarter. | , 

(6) "Tis commonly faid, that a Farmer cannot thrive, who for 
want of Money is obliged to fell his Wheat under Five Shillings 
a Buthel ; but if he will fell it dear, he muft keep it when “tis 
cheap: And his Way of keeping it is in the Straw, ufing his 
beit Contrivances to preferve it from the Mice. 

The moft fecure Way of keeping a great Quantity of Wheat, 
that ever I heard of, is by drying it. When | lived in Oxford- 
feire, one of my neareftNeighbours was very expert in this,having 
practis’d it for great Part of his Life: When Wheat was under. 
‘Three Shillings a Buthel, he bought in the Markets as much of 
the middle fort of Wheat as his Money would reach to purchafe : 
He has often told me, that his Method was to dry it upon an Hair 
cloth, in a Malt-kiln, with no other Fuel than clean Wheat- 
Straw 5 never fuffering it to have any ftronger Heat than that of 
the Sun. The longeit time he ever let it remain in this Heat 
was Twelve Hours, and the fhorteft time about Four Hours; the 
damper the Wheat was, and the longer intended to be kept, the 
vt 2 more 
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therefore an Acre that would produce every Year, 


without any Expence, Eight Bufhels, wou'd be 


thought. 


more Drying it requires: But how to diftinguifh nicely the De- 
grees of Dampnefs, and the Number of Hours proper for its 
Continuance upon the Kiln, he faid was an Art impoffible to be 
~ learnt by any other’ Means than by Pradtice. About Three or 
Four and Twenty Years ago, Wheat being at Twelve Shillings 
a Bufhel, he had in his Granaries, as I was informed, Five thou- 
fand Quarters of dry’d Wheat; none of which coft him above. 
Three Shillings a Bufhel. j ee | wok 
| This dry’d Wheat was. efteemed;.by the London Bakers. to 
work better than any new Wheat that the Markets afforded. 


His Speculation, which put him upon this Project, was, that "twas . 


only the fuperfluous Moifture of the Grain that caus’d its Corrup- 


tion, and made it‘liable to be eaten by the Wevil ; and that'when. 


this Moifture was dry’d out, it might be kept {weet and good. 


for manyYears ; and that the Effeét of all Heat of the fame De- 
gree was the fame, whether of the Straw, or of the Sun. | 


As a Proof, he would fhew, that every Grain of his‘Wheat’ 


would grow after being kept Seven Years. 


He was’a moft fincere honeft Yeoman, who from. a fmall Sub-. 
fiance he began with, left behind him abaut Forty thoufand 
Pounds; the greateft Part whereof was acquired by this Drying” 


Method. | ce poy 

For the Hand-hoeing they ufe Hoes of Four Inches Breadth, 
very thin, and well fteeled: Their Thinnefs keeps them from 
wearing to a thick Edge, and prevents the Neceflity of often grind- 
ing them. Such Hoes are in Ufe with fome Gardeners near Lez- 
don. They need not be afraid of drawing thefe little Hoes acrofs 
the Rows of young Wheat to take out the few Weeds, that come 
therein at the early Hoeing ; for whilft theWheat-plants are {mall, 


it may be an Advantage to cut out fome of the weakeft, as they — 


do of Turneps; for I perceive there are oftener too many Plants 
than too few. But the thing that caufes the greateft Trouble in 
cleanfing the Rows, is when the Seed is foul (#. ¢, full of Seeds 
of Weeds): Therefore I cleanfe my Seed-wheat by drawing it on 
a Cloth on a Table, which makes it perfectly clean. ve 
This Hand-hoeing fhould be performed about the End of 
March, or Beginning of April, before the Wheat is {pindled (#.¢. 
run up to Stalks); and if the Weather be dry enough, you may ge 
lengthways of the Ridges with a very light Roller to break the 
Clods of the Partitions, whereby the Hoe will work, the better. 
- Jf there fhould afterwards more Weeds come up, they muft 
not be fuffered to ripen; and then the Soil will be every Year 
freer from Weeds. fh 


This > 
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thought an extraordinary profitable Acre; but yet 
a drill’d Acre, that produces Sixteen cairn of 
| eat, 


'. This Hand-hoeing of the Rows fhould be done at the proper 
time, though it happen, by late Planting, that the Horfe-hoe 
has not gone before it; for it may be, that the Weather has 
kept out the Horfe-hoe; and the Earth may not be dry deep 
enough in the Intervals for the Hoe-plough, but deep enough in 
the Partitions for the Hand-hoe. ae : 

And the Expence of this Hand-work on the Rows would, be 
well anfwered, though there fhould not be one Weed in them ; 
and fo it would be, if a fecond Hand-hoeing were beftowed on 
the Partitions of every Crop of Wheat not fufpected of being too 
luxuriant. ' 

If after the laft Horfe-hoeing there fhould be occafion for an- 
other Hoeing of the Intervals, where the Narrownefs of them, 
and the Leaning of tall Wheat, make it difficult or dangerous to 
be performed by the Hoe-plough ;.a flight thallow Hoeing may 
be performed therein by the Hand-hoe with Eafe and Safety, at a 
very {mall Expence, which would be more than doubly repaid in | 
the following Crops. . 


F any one doubts of the Efficacy of thus managing Wheat, 
A it can’t coft much to make proper Trials. But then Care mut 
be taken, that the Trials be proper. Ido not advife any one to 
be at the Expence of my Inftruments for that Purpofe, but to 
imitate them in pulverizing, and all other dire&ted Operations 
by the Spade and common Hoes. His Ridges of Experiment 
need be no longer than Six Feet. Inftead of a Drill, make ufe 
of a triangular Piece of Wood, Seven Feet long, and Four or 
Five Inches thick, with one Edge of which make Chanels, and 
place the Seed regularly even into them by Hand, and cover it 
with the fame Piece of Wood ; but if the Earth be fo wet, as to 
cling to the Piece, then make ufe of: it only as a Ruler, whereby 
to make the Chanels ftrait with a Stick. 

Let fome of the Ridges have double Rows, others treble ; and 
let fome have treble Rows half-way, and leave out the middle 
Row in the other Half, to fhew whether the double Row or the 
treble Row produce a better Crop. : 

‘Then for the Firft time of Hoeing, the Spade muft work with 
its Back towards the Row. The Second time, in turning the 
Earth to the Row, the Spade’s Face muft be towards it, Thefe 
Two, and feveral other Hoeings fhould be deep; but when the 
Roots are large (and the Hoeing is near the Plants), the Spade 
muft go thallow; and my the Face nor the Back of it mt 
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‘Wheat; with the Expence. of Ten, or Fifteen, Shil- 
lings, 1s above a Third Part more profitable; 
Landy | I don’t 


be towards the Row, except when the Earth is turned towards it; 
and then the Face muft be always towards it; but for the reit of 
the lait Hoeings, the Spade fhould work with its Face towards 
one or other of the Ends of the Intervals, that the fewer of the 
Roots may be cut off, and the more of them removed, and cover- 
ed again. - Let the Spits be thin for the better pulverizing of the 
Mould. The Hand-hoe will fometimes be ufeful in the Inter- 
vals, as well as in the Partitions. . | 

_ Four or Five Perches of Land:may fuffice for making proper 
Trials. Baie 

The Expence of this will be little, though perhaps Ten times 
more than that which is done by the proper Inftruments for the 
fame Proportion of Land. ; 

But I muft give this Caution, that no Part of it be done out of 
the Reach of the Mafter’s Eye; for if it fhould, he may expect 
to be difappointed. | 

The richer the Land, the thinner it muft be planted to prevent 
thelodging of Corn, 

The Mafter ought to compute the Quantity of Seed, due te 
each Perch, at the Rate of Five or Six Gallons to an Acre, by 
Weighing, &c. as I have fhewn in my Effay. | | 

I cannot commend more than Two Partitions in a Row, or | 
more than One, when the Intervals are narrow; becaufe the — 
broader. the Row is, the more Earth will remain unpulverized, — 
under the Partitions; too much. of wHich Earth being whole, — 
will difappoint, at leaft, one of the Differences mentioned in my , 
xviith Chapter... ta 

Indifferent Land I think moft proper whereon to make the — 
Experiment, and the moft improper for Corn is barren Land, as ; 
the beft brings the largeft Crops. _— 3 j 

5 


. 


To afcertain the Quantity of the Crop, take a Yard in the — 
Middle of a Ridge, and weigh its Produce. | b 
Every Year leave one Interval unho’d, to prove the Difference — 
of that Side of a ‘double or treble Row next to it, from the other — 
Side next to the ho’d Interval. | i. 
But it muft- be zoted, that the Spade doth not always pulverize 
fo much as the Plough, or Hoe-plough; therefore there may be 
occafion for more Diggings than there would be of Horfe-hoeings. 
One of the Obfervations that put me upon Trials of wide In- 
tervals, and Horfe-work for Corn, was the following ; viz. One 
Half of a poorith Field was fown with Barley ; the other Half — 
drilled with Turneps, the Rows Thirty Inches afunder, at the © 
proper Seafon, and twice hoed witha fort of Horfe-hoe con- 
da Smee trived 
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trived for that Purpofe (but nothing like that I have defcribed)s 
the Drill, beginning next to the Barley, left an Interval of the 
fame (30 Inches) Breadth between the Firft Row of Turneps and 
the Barley, which, being fown on large Furrows, came up in @ 
fort of Rows, as is common for Barley to come when fown on 
{uch wide Furrows. This Interval between the Barley and the 
Turneps had the fame Hoeings as the reft, and had this Effect on 
the broad Row of Barley next to it; wx. Each Plant had many 
Stalks; it was of a very deep-flourifhing Colour, grew high, the 
Ears very long, and, in all refpects, the Barley was as good as if 
it had been produced by the richeft Land. The next Row of 
Barley had fome little Benefit on the Side next :to the ftrong Row ; 
but ail the reft of the Barley, either by the too late Sowing of it; 
the Poverty of the Soil (not being in any manner dunged), or 
elfe by the Coldnefs of the Land, or Coldnefs of the Summer, 
or by all of thefe Caufes, though pretty free from Weeds, was 
exceeding poor, yellow, low, thin, and the Ears were very fhort 
and {mall. . . 

I intended to have taken the exact Difference there was between 
the Produce of this outfide Row, and one of thofe that ftood out 
of the Reach of the hoed Interval : But I was difappointed by my 
Neighbour’s Herd of Cows, that in the Night broke in juft before 
Harveft, and eat off almoft all the Ears of the rich Row, doing 
very little Damage to the reft, except by treading it. It muft be 
from the different Taftes, the one being fweet, and the other bit- 
ter, that they make their Election to eat the one, and refufe the 
other. . 

_ This accidental Obfervation was fufficient to demonftrate the 
_ Efficacy of deep Hoeing, which I look upon as fynonymous to 
Horfe-hoeing. te | 

I immediately fet about contriving my limber’d Hoe, finding all 
other forts infufficient for the Exattnefs required in this hoeing 
Operation: Thofe drawn in any other manner, when they. went 
too far from the Row, and the Holder went to lift the Plough 
nearer, it would fly back again, like the Sally of aBell, and go 
at no Certainty, not being {ubjet to the Guidance of the Holder, 
as the limber Hoe-ploughis. The Michaelmas following { began 
my prefent Horfe-hoeing Scheme; which has never yet deceived 
my Expeétations, when performed according to the Directions I 
have given my Readers. And the Practice of this Scheme proves 
the Advantage of deep Hoeing, by the Ends of the Ridges and 
Intervals; for there, whilft the drawing Cattle go on the Headland 


that is higher, the Furrows are fhallower, and the Corn of the 

Rows is always there vifibly poorer in proportion to that Shal- 
lownefs. v 

* Another Proof of the Difference there is between deep Hoeing 

and fhallow, is in the Garden, where a fquare Perch of Cabbages, 

the Rows of which are Three Feet afunder ; the middle Row of 

K 4 them 
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them having the Intervals on each Side of it deeply ‘and. well 
dug by the Spade at the fame proper time, when the reft of the 
Intervals are Hand-hoed; this middle Row will thew the Difference 
of thofe Two Operations: But in this muft be obferved what I 


have here before-mentioned, of turning the Back of the Spade to 
the Plants, to avoid the total removing them, efpecially in very — 


dry Weather, | é 

Th's Experiment hath been tried, and always fucceeds with 
every one that has made the Trials. 

But before any one makes his Trials of my Field-{cheme, I 
would advife him to be Mafter of the Treatife, by making an 
Index himfelf to it: ‘This will both direé&t him in his Proceedings, 
and shew him the Rafhnefs of thofe, who go into the Praétice of 
my Hufbandry, without the neceflaryPreparation ; for they that do 
fo now, feem to aét as rafhly, as they that went into it before the 
Treatife was publifhed. *Tis reafonable to prefume, that fuch 
their Pra&ice muft be either different from, or contrary to mine. 

This Index may be alfo ufeful for difcovering Pretenders by an 
Examination, without which, Gentlemen are liable to be impo- 
fed on by them, as J am afraid too many have been; foramongtt 
all thofe who have undertaken the Management of my Scheme 
for Noblemen, or others, I declare I do not know one Perfon 
that fufficiently underftands it: There may be fome who have 
feen, or perhaps performed, fome of the mechanical Part ; but I 
don’t think it can be properly performed without a thoroughKnow- 
lege of the Principles, which cannot be expected of {uch illiterate 
Perfons; and yet is neceflary for the properApplications in differ- 
ent Cafes, which cannot be diftinguifhed by Pretenders: ‘There- 
fore, until the Scheme becomes common, the Management muft 
be under the Dire¢tion of the Mafter himfelf, or of. one who has 
paft his Examination, and is faithful. ‘ 

To the above Trials ] here add the following, together with 
fome Alterations of the former. oi? 

_ Gentlemen who can get the Smyrna Wheat, I advife to make 
Trials of it in fingle Rows, of between 17.and 18 to an Acre, in 
this Method; there being no Partitions, the Intervals will be of 
the fame Width as in the Ridges of 14 to an Acre, that have Par- 
titionsof Ten Inches. Thus almoft all the Earth of the Ridges 
may be pulveriz’d by the Hoe-plough in the Field, or by the 
Spade in this Trial ; and very little Hand-work will be neceflary 
for cleanfing out the Weeds that come in the Rows, and on each 


fide of them. The Land will be the fitter for a fucceeding Crop, 
of Wheat with lefs Harrowing. But this muft be obferv’d, that, 


in regard to hard Frofts in Winter, and very dry Weather in 
Summer, the alternate Hoeing defcrib’d in the Chapter of Tur- 


neps may be proper; left the little Earth that may be left forthe ~ 


‘Row to ftand on, when the Furrows are turn’d from both Sides _ 


‘- 


of 


“i 


‘d 
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of it, fhould not be fufficient to fecure the Roots from the Injuries 
that. may happen to them by being expofed either to Froft os 
Drought on both Sides of the Row at the fame time. . 

In the Field, when the Ridges are all of an equal Breadth, the 
beft way is to plant Two of the fingle Rows at once, by fetting 
the Two Beams of the Drill at the fame Diftance afunder, as each 
of the Ridges is broad; and the Beaft that draws it muft go .in 
the Middle of the Interval, planting a Row on each Side of it; 
but if the Ridges are very unequal, the Beaft (a little Horfe is 
beft) that draws the Drill muft go on the Top of a Ridge, plant- 
ing one Row thereon; and the Drill for this Purpofe is the fame 
as the Turnep-drill, except that the Beam-fhare, Seed-box, and 
Spindle, are the fame as thofe of the Wheat-drill ; and ’tis but 
to take off from the Wheat-drill one of its Beams, and place it 
in the room of the Beam of the Turnep-drill, and placing the 
Crofs-piece of the Turnep-beam (fee Plate 5.) on this Beam, and 
alfo a fhort Wheat-hopper to be drawn by the Turnep-ftandards, 
fetting the Wheels near enough together; 7. ¢. as near as the 
Wheels of the Wheat-drill are, I mean thofe which plant Two 
Rows. SOAK g ; 

Two Gallons of Smyrna Wheat I judge will be Seed fufficient 
for an Acre, efpecially if planted early. 

Planting one Row upon a Ridge, I think is the moft advan- 
tageous Method of all; but, not being able to get any Smyrna 
Wheat (tho’ I have been often promifed it), I have made no Trial 
of it; and I do not believe the Plants of any other fort of Wheat 
are large enough for fuch fingle Rows. 

T am not quite a Stranger to this Wheat; for I have feen the 
Produét of it, both in the Garden, and in the Field, above Forty 
Years ago. 

I am now making Trials, in order to know how much a fingle 
Row of White-cone Wheat will exceed half a double one: For 
this Purpofe, I caufe one Row of the double, with the Partition, 
to be dug out with a Spade, in Part of every Field, Two or 
ThreeY ards in a Place: Thefe I intend thall be ho'd as the double 
Rows are; and where the Hoe-plough doth not reach, the Spade 
fhall fupply itsUfe. 

Ido not expeé this fingle Row will equal the double Row ; 
but Iam in no doubt but that it will produce more.Grain than 
half. a double Row. yi 

_ © can’t tell whether the fort ‘of Cone-wheat that fends out 
little Branches on each fide of the Ear, might not fucceed tole- 
rably well in fingle Rows; for its Ear is, when well nourifhed, 
larger than the Ear of the White-cone ; tho’ not near fo large as 
that of the Smyrna. | + 

Another Experiment I propofe to be made as a Trial for the: 
Satisfaction of {uch fceptical Gentlemen who»may doubt the 
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I don’t know that I ever had an Acre yet, that was 
tolerably well manag’d in this Manner, but what 
produc’d much more, — his, ® <nzk a 
| onmntete: ber of glee 


Truth of what I have related in p. 27, 28. concerning ° the 
wonderful Effet of deep Hoeing. ~ In a Field of very poor old 
decay’d St. Foin, let Two or Three Perches be hedg’d in, in a 
fquare Piece, and Two, Three, or moreIntervals, of Three or 
Four Feet wide each, be well pulveriz’d by the Spade, leaving 
between every Two of them, Two or Three Feet of the St. Foin 
unmoved. Begin this Work in Summer, and repeat the Hoeing 
pretty often, obferving. the Rules I have laid down for hoeing 
the Intervals of Wheat: Let not the Back of the Spade be turn- 
ed towards the unmov’d St. Foin, from which it throws the Earth 
at the Firft time of Hoeing ; which is contrary to the Firft Hoe- 
ing of Wheat with aSpade; becaufe there would otherwife be 
Danger of moving the Wheat-roots ; but there is no Danger of 
moving the St. Foin Roots, unlefs you wholly dig them -out : 
Theretore the beft way for this Hoeing is to dig with the Back of 
the Spade towards one or the other End of the Interval: This cuts 
off the feweft Roots, and covers the moit of them, and may per- 
haps be fometimes beft for Wheat alfo. When the Earth is turn’d 
towards the St. Foin Rows, the Spade’s Face will be towards 
them of courfe. 

Be fure to leave Four or more Feet untouch’d next to the Hedge 
that bounds the Piece, to the end that the Increafe of the ho’d 
St. Foin may the more plainly appear by comparing its Plants 
with thofe that are not hoed. farsa’ 

If the Plants are very thick, make them thinner on one fide 
of an Interval; and, on the other fide, let them remain) thick. 
You will certainly find the thin Plants moft wonderfully increafed 
in a Year or two, and the thick ones in proportion; and alfo the 
natural Grafs, and all other Vegetables that grow near to the 
Intervals when they are well pulveriz’d. Iam confident mine, 
thus manag’d by Ploughs, increas’d fome to an Hundred, fome to 
a Thoufand times the Size they were of before that Pulveration. 

All the Methods I have here and ‘elfewhere defcrib’d for the 
Field, I advife to be tried in thefe few Perches for Experiments. 

I think fome of thofe Ridges whereon one End is to be ma- 
naged differently from the other End, fhould be longer than 
Six Feet; elfe the Roots of the Wheat and Weeds may fo mux, 
and draw Nourifhnient from one another in the Middle of the 
Ridge, that the Difference of the Managements may not fo plain- 
ly be feen as when the Ridge is longer. | Asonde$ 
"The few Perches of Land whereon any of the propos’d Expe- 
riments are to be made, fhould be bounded in with dead Hedges ; | 

an¢ 
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AMUT TINESS is wheh thé Grains of Wheat, 
inftead of Flour, are full of a black, ftinking 
Powder: Tis a Difeafe of Wheat,whichI don’t know 
is ‘ufial any-where ‘but in: cold Northern Countries 5 
for if it had been Common in Greece or Italy, there 
would probably have been fome Word ‘to exprefs it 
by, in thofe Languages, as well as there is for theBlight. 
“J take it to be caufed by cold wet Summers; and I 
was confirm’d in this by feveral Plants of Wheat, 
taken up when'they were in Grafs in the Spring, and 
la’ in Troughs in. my Chamber-window, with 
fome! of the Roots ih Water. Thefe Wheat-plants 
fent up feveral’ Fars each; but at Harveft, every 
Grain was fmutty; and I obferv’d, none of the 
Fars éver fent out any Bloffom: This Smuttinefs 
could not be from any Moifture that defcended upon 
it, but from the Earth, which always kept very 
moift, as in the aforefaid Mint Experiment. The 
Wheat-plants in the Field, from whence thefe were 
taken, brought very few fmutty Grains, but brought 
much larger Ears’ than thefe. na 
Whatfoever ‘the Caufe (2) be, there are but Two 
Remedies propofed; and thofe are Brining, and 
Change of Seed. | a | . 
‘Brining of Wheat, to cure or prevent Smuttinefs 


(as I have been credibly inform’d), was accidentally 


and fhould not be fituate within Thrée or Four Poles of a live 
Hedge or Tree. | , 


The Three Inftruments to be ufed in thefe unexpenfive Trials, 
aré, the Spade, to fupply the Ufe of the Plough and Hoe-plough 5 
the Hand-hoe; and a Rake, inftead of Harrows. : 
(d) The largeft-grain’d, plump, fat Wheat; ‘is more lable to 
Smuttinefs, than {mall-grain’d thin Wheat. ent | 
vy ; . difcover’d 


| 
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difcover’d about Seventy Years ago, in the following 
Manner; viz. A Ship-load of Wheat was funk near 
Briftol in Autumn, and afterwards at Ebbs all taken 
up, after it had been foak’d in Sea-water; but it be- 
ing unfit for making of Bread, a Farmer fow’d fome 
of it,in a Field; and when it was found to grow very 
‘well, the whole Cargo was bought at a low Price by 


‘many. Farmers, and all of it fown in different Places. 
At the following Harveft, all. the Wheat in England 
‘happen’d to be {mutty, except the Produce. of this 
brined Seed, and that was all clean from Smuttinefs. 
ThisAccident-has been fufficient to juftify the Praétice 
(of “Brining ever fince in all the adjacent Parts, and in 
‘moft Places in England. ~ G4 om 
I knew Two Farmers, whofe Farms lay intermix’d 
they bought the fame Seed together, from avery 
good ‘Change of Land, and parted every Load be- 
twixt them in the Field. The oldeft Farmer beliew’d 
Brining to be but a Fancy, and fow’d his Seed un- 
brined ; the other brined all his Part of Seed, and had 
not a fmutty Ear in his Crop ;. but. the old Farmer’s 
Crop was very fmutty. ) r 
Wheat for Drilling muft have no other Brine, tha 
what is made of pure Salt; for if there be any Brine 
of Meat amongft jit (¢), the Greafe will not fuffer 
the Wheat to be dry enough to be drill’d. tl wwenbed 
_ Af Seed-wheat be foaked in Urine, it will not grows 
or if only fprinkled with it, it will moft of it die, 
unlef§ planted prefently. 4 | 3 
_. The moft expeditious Way of brining Wheat for 
the Drill, is to make a very ftrong Brine; and when 
the Wheat is laid on an Heap, {prinkle or lave it 
therewith ; then turn it with a Shovel, and lave on 
more Brine; turn it again with a Shovel, until, by 
many Repetitions of ‘this, the Wheat be all equally 
not be 


game? 


.. {e) Urine alfo makes the Wheat fo greafy; that it will 
dry time enough to be drilled, ast , 


| 


wet. 
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wet. Next, fift on Quick-lime through a Sieve ; 
turn the Wheat’ with'a Shovel, and fiit on more 
Lime ; repeat this Sifting and Turning many times, 
which will ‘make it dry enough to’be drill’d imme- 
diately ; and this hasbeen found fufficient to preferve 
uninfected Wheat from the Smut in a bad Year, the 
Seed being chang’d. Si ts lease aN 
To dry: it, we’ ufe’(f) Quick-lime (that is, un- 
flack?d), which, beaten’ to Powder, and fifted thereon, 
confines the Brine to the Surfaces of the Grains, and 
fuffers none of it to be exhaled ‘by the Air: But 
when Lime has ‘been’ long flack’d, and is grown 
weak, °tis unfit. for this‘Purpofe. ib ‘ited 
Smutty Seed-wheat; tho” brined, will produce a 
{mutty Crop, unlefs' the Year prove very favourable. 
For ’tis to be known, that favourable Years will 
cure’ ‘the Smut, ‘as unkind ones will ‘caufe it: Elfe, 
befor Brining was ufed, and the bad Years had caufed 
all the Wheat in England to be fmutty, they muft 
have brought their’ Seed* from Foreign Countries, or 
never’ have had any clean Wheat : Therefore “tis cer- 
tain, that kind Years'will cure the Smut : *Tis there- 
fore’ to prevent the Injury of a bad Year, that we. 
plant clean Seed, and well brined. 
But of the Two Remedies againft Smuttinefs, a 
proper Change of Seed fome think the moft certain. 
A very worthy Gentleman affures me, that ‘fince 
he has found out a Place that affords a Change of 
Seed proper to his Land, which ‘is for thefe Ten 


_(f) But if this doth not afford Powder enough, the Pieces 
muft be! flacked immediately before ufing ; for if the Lime lie 
long after it is flacked (efpecially that made of Chalk), it will 
become wéak, and lofe moit of its drying Quality. 

Some Farmers ufe only to boil the ftrongeft Quick-lime in Wa- 
ter, with which, inftead of Brine, they fprinkle their Wheat, 
affirming it to be as effectual as that for preventing the Smut: 
But this not being within the Compafs of my own Experience, 
I am doubtful of it; yet I with it may be found effectual, becaufe 
it would fave Trouble to the Sewer, and more to the Driller. 
rh Years 
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Years paft, he never had a {mutty, Ear in any of his 
Crops (and he; never brines nor limes it), tho’=all 
other Wheat have been often fmutty throughout: his 
Neighbourhood :every wet Year, tho’ brined and — 
limed.. He fays, the Perfon who furnithes him with 
this Seed, is very curious in changing: his Seed alfo 
every Year. 

This gives a Sufpicion, that our drowned Wheat » 
at Briftol might poflibly be Foreign; and then might 
not. have been fmutty the next;Year, tho’ -it had 
not been foak’d.in the Sea-watery 

The Wheat fown by the Two. Farmers alblieeile 
tion’d might be from a good’Change of Land, ‘but 
the Seed not changed the precedent,Year; and:then 
it might be no. more infected, than what the, Brine 
and Lime did: cure, 

To know what Changes are beft to prevent Smuts 
tinefs of Wheat, | we mutt confult the moft Expe- | 
rienc’d ; and they tell us, that the trong Clay Land 
is belt to be fent to for Seed-wheat, whatever fort of 
Land it be to be fow’d upon ;.a,White-clay is ageod 
Change for a Red-clay; and.a Red for a White: 
That from any ftrong Land is better than from a 
light Land; and the old Rhyme is, that Sand, is a 
Change for no: Land. But from whatever Land the 
Seed be taken, if it was not changed the preceding | 
Year, it may. poffibly be infected ; and, then, there 
may be Danger, tho’ we have it teninipsliAtRi from 
never fo proper a Soil. 

The ftrongeft Objeétion that has been yet made 
againit conftant annual Crops of Wheat, is, that 
thofe Grains of the precedent Crop which happen 
to fhed, and grow in the following Crop, will be 
in Danger of Smuttinefs, for want of changing thofe 
individual Seeds. 

All I can fay in Anfwer is, that during thefe Fi ive 
Years, which is all the time I have had thefe an- 
nual Crops, this obje¢ted Inconvenience neva 

a 2 hap- 
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happen’d to me,-even when a precedent Crop has 
‘been fmutty. = | WT things 1 bas 

The Reafon I take to be, that'a Crop.very early 
planted. is not fo aptito be {mutty; and if it be not 
planted early, theGrains that are: fhed- grow,; and 
are kill’d before, or at the time of planting. the 
next Crop. This faves a Crop following a {mutty 
one-(which is always occafion’d: by bad Seed, or bad 
Ordering); and when the former Crop was planted 
with good Seed well order’d, the fhatter?d Grains of 
that'may produce. clean Wheat the Second Year; 
and ’tis very unlikely, that any. Breed of thefe 
Grains fhould remain to grow in the Crop)-the 
Third Year, — | choi, } 


CAEL AUP) SMD v02c 
Of Burout. 


‘J HEAT is blighted at. Two Seafons ; Firft, 
when in the Bloffom ;.and,then its Genera- 
tion is prevented, and many of the Hufks are 
empty in the Ear, the Grains not being impregnated. 
Secondly, Wheat is blighted, when the. Grains 
are brought to the time of their Maturity, but are. 
light, and of little Value for making of Bread; be- 
caufe they are not well fill’d with Flour. 
The Firft cannot happen in England by the Froft, 
becaufe the Winters do not fuffer it to grow fo 
much, as to come into Bloffom before the Month 
of June; but they are long continual Rains that rot 
or chill the Bloffoms, and prevent their F ertility. 
Yet this is what feldom happens to any great de- 
gree. Wheat that grows in open Fields has fome 
Advantage from the Wind, that diflodges the ss 
ooner 


ber 


“144 Of BLicHtT. Chap. XI, 
foonet from the Ears, than it can do in fheltry Places; 


and Lammas Wheat does not hold the Drops of Rain: 


fo long as the Bearded (or Cone) Wheat, which 
receiv’d very great Damage by this fort of Blight in 
the Year 1725. the like never having been heard of 
before. | Aa 

* The Second fort of Blight, viz. from light Ears, 
is that which is moft frequent, and more general : 
This brings the greateft Scarcity of Wheat. . The 
Caufe is plainly want of Nourifhment to perfect the 
Grain, by whatever means that Want is occafion’d: 


Several Accidents kill the Plants, or injure: their 


Health, and then the Grains are not fill’d; as 
Lightning, the Effeéts whereof may be obferv’d by 
the blackifh Spots and Patches in Fields of Wheat, 
efpecially’ in fuch Years as have more of it’ than 
ufual. Againft this there is no Defence. 

The other Caufes of the Blight, which are moft 
general, and do the moft Damage, may, in fome 
meafure, be prevented. : 

One Caufe is the lodging or falling of Corn; for 
then the Stalks are broken near the Ground, whereby 
many of ‘the Veffels are fo prefs’d, that the Juices 
cannot pafs them; and then the free Circulation is 


_hinder’d 5 the ‘Chyle ‘cannot. mount in fufficient: 


Quantity to be purify’d, and turn’d into Sap ; the 
Defect whereof makes the Plants become languid, 
and “only juft. able to live; they have Strength 


enough to linger on to the time of their Period, 
as in very old Age, but not to bring their Fruit,. 


which is the Grain, to its natural Bulk, nor to fill 


it with Flour; and the fooner the Stalks fall, the 


lefs and thinner the Grain will be. 

* Hence it -often happens, that when Tillage, 
Dung, and good Land have brought a Crop of 
Wheat, that in’ the Months of 4pril and May 
promife to yield the Owner Five or Six Quarters 


on an Acre, then in Yune it falls down, and fearce 


affords, 


Se 
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affords Five or Six Bufhels ; and that perhaps is fo 
thin and lank, that the Expence of reaping and 
threfhing it may overbalance its Value. 
- That the falling down of Wheat does caufe the 
Ruin of the Crop, is well known; but what cautes 
it to fall, is not fo plain. : 
~- And, without knowing the true Caufes, ’tis not 
likely that a Remedy fhould be found againft the _ 
Difeafe. eae 2 | 
I take this Weaknefs of the Stalks, which o¢ca- 
fions their falling, to proceed from want of Nou- 
rifhment, want of Air, want of the Sun’s Rays, or 
of all Three. Sh Spe 
One Argument, that it lodges for want of Nou- 
rifhment, is, that a rich Acre has maintain’d a Crop 
of Five Quarters ftanding, when another poorer 
Acre was not able to fupport a Crop from falling, 
which was but large enough to have brought Three 
Quarters, if it had ftood; and this in the fame 
Year, and on the fame Situation. And ’tis very 
lain, that if one Acre was twice as rich as the other, 
it muft be able to nourifh Five Quarters better than 
the other could nourifh Three Quarters. a 
Ait is neceffary to the Life and Health of all Plants, 
tho” in very different Degrees : Aquatics, which 
live under Water, are content with as little Air, as 
their Companions the Fifhes. | 
- But Wheat, being a terreftrial Plant (tho’ in Win- 
ter it will live many Days under Water, whilft the 
flow Motion of its.Sap gives it little or no Increafe), 
requires a free open Air, and does not fucceed fo well 
in low fheltery Places, 2s upon higher and opener 
Situations ; where the Air has a greater Motion, 
and can more eafily carry off the Recrements from 
the Leaves, after it has fhaken off the Dews and 
Rains, which would ~otherwife fuffocate _ the. 
Plants; and therefore the Leaves are made fo fufcep- 
tible ‘of Motion from the Air, which frees them is 
N , :o the 
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the Dews, that would ftop in the Recrements at the 
-Keficule of the Leaves, but fhaken down will nourifh 
the Plants at the Roots: The want of this Motion 
weakening the Wheat, *tis (as Animals in the like — 
fickly Cafe are) the more unable to ftand, and the 
more liable to be prefs’d down by the Weight of Rain- — 
water, and more unable to rife up again when down : 
All which Evils. are remov’d by the free Motion of 
the Air, which fhakes off both Dews and Rains, and 
thus contributes to prevent the falling (ar lodging) of 
Wheat. 

A great Quantity alfo of the Sun’s Rays is necef- 
fary to keep Wheat ftrong, and in Health 5, and. in 
Egypt, and other hot Countries, it is not fo apt to fall, 
as it is when fown in Northern Climates, tho’ the 
Produce of the South be the greateft(a).. 

It may be obferv’d, that every Leaf is. inferted - 
into a fort of Knot, which probably delivers the Sap 
to be depurated at the Veficule of the Leaves; and 
then receives it back again for the Nourifhment of © 
the Plant, doing for that Purpofe the Office of an 
Heart: But the Sun with his Rays fupphes the Part 
of Pulfe, to keep the Sap in Motion, and carry on 
its Circulation, inftead. of the Heart’s. Syjftole. and 
Diaftole. Wheat, being doubtlefs, originallya Native 
of a hot Country, requires, by its Conftitution a con- 
fiderable Degree of Heat to bring it to Perfection: ; 
and if much of that Degree be wanting, the, Wheat 
will be the weaker ;, and when the Solar Rayscannor 
reach the lower Parts of the Stalks, the: loweft Leaves: 
and Knots. cannot.do, their Office ; for which Reafon: 
the.Chyle muft mount higher before. it be made, into: 
Sap, and there. muft be then. a, greater Mixture: of 
crude Chyle next to the, Ground, as by. the: white: 


_ (a) This proves that the Crop doth not lodge one account-oll 
its Bignefs. 3 Jo eile 
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Colour it appéars (2). By this means that Part, 
which, if it had a due Share of the Sun’s In4nence), 
‘would be harden’d like a Bone or Spring, for the 
Support of the Stalks, for lack of that, becomes 
more like to a Cartilage, foft and weak, unable to 
fuftain the Weight of the bending Ear, which, having 
its greateft Impetus againft this Part, which. ts moft 
feeble to refift it, it yields, and lets it fall to the 
Ground ; and then the Grain will be blighted. 
‘There is alfo another Caufe of the Blight; and that 
is, the Wheat’s corning too late into Bloffom. The 
ufual time is the Beginning of Fuze; and if it be 
later, the Days fhorten fo faft after the Solftice; 
that the Autumn of the Year haftening the Autumn 
of the Wheat’s Life, the full Time of its Pregnancy 
(¢) is not accomplifh’d ; and then its Fruit, which is 
the Grain, becomes as it were abortive, and not full- 
grown. This time betwixt the Generation, Bloffom- 
ing, and the Maturity of the Grain, is, or ought to 
be, about Two Months. | 
_ Therefore tis advantageous to haften, what we can; 
the time of Bloffoming, and to protract the time of 


(2) But now I fufpe& this to be a Miftake, it being more like- 
ly,: that the white Colour of the Rind, is owing to the Abfence 
of the Sun and free Air, than to the Chyle, as the Skin of thofe 
Parts of our own Bodies that are concealed from them, is whiter 
than of thofe which are expofed to them, though no Chyle-veffel 
cOmes néar our Skin. | | 

(c) Ut enim Mulieres babent ad Partum Dies certo, fic Arbores 
ae Fruges. Varro, Lib.1. Cap. 44. 

Menfe Maio florent; fic Frumenta, & Ordeum, S que funt femi- 
nis fingularis, OGo dicbus florebunt, © deinde per Dies 40. gran- 
- defeunt Flore depofito ufque ad Maturitatis Eventum. Palladius, 
Pag. 14, ris. 

Quindecim Diebus effe inVaginis, Quindecin florere, Quindecim 
exarefcere, cum fit maturum Frumentum. Varro, Lib. 1. Cap. 32. — 

‘But the different Heat that there is in different Climates, may 
alter both the Time that Plants continue in Bloffom, and the’ 
Time betwixt the Bloffoming and the Ripening. a 

t L 2 Ripening : 
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Ripening: And ’tis obferv’d, that the earlieft fown 
Wheat generally efcapes the Blight the beft, becaufe 
it comes firft into Bloffom. 

Feeding down the Wheat with Sheep prevents 
the Blight, by doing what the Blight wou’d do, if 
the Wheat fell down; 7. ¢. caufes the Ears to be 
light (a). } 

And we find, that thofe who praétife this Method © 
of feeding their Wheat with Sheep in the Spring, to 
prevent the lodging of it, have moft commonly their 
Straw weak, and Ears light. i 

Thefe, inftead of making the Stalks {trong enough 
to fupport heavy Ears, make the Ears light enough 
to be fupported by weak Stalks. They know that 
heavy Ears make the greateft Crop; and yet they ftill 
hope to have it from light ones. j 

They caufe the Bight by the very means they make 
ufe of ta cure it. 

This feeding of Wheat much retards the time of 
its bloffoming ; and that it may bloffom early, is one 
chief End of fowing it early, to prevent the Blight. 
But when it is fed, what the Plants fend up next is 
but a Sort of fecond or latter Crop, which have longer 
to ftand than the firft would have required, and is 
always weaker than the firft Crop would have been ; 
and the longer time it has to continue on the Ground, 
the more Nourifhment is required to maintain it ; and 
yet, as has been fhewn, the longer it has been fown, 
the more the Earth has loft of its Nourifhment ; and 


_ (a) Heavy Ears never fall. If they did, that would not make 
then light. Wheat falls fometimes whilit ’tis in Grafs, and be- 
fore it comes into Ear; fo far are the Ears from caufing it to 
fall. ‘This was preved by my whole Crop the lait Harvett, and 
particularly by the Mcafured Acre, the Ears of which, tho’ prodi- 
‘gious large and heavy, were none of them lodg’d, when thofe of 
fown Wheat on the other Side of the Hedge were fallen down 
flat, and lodg’d on the Ground. 


confe- 
: 
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confequently, the Crop. will be yet weaker, and in 
more Danger of the ftarving Blight (2). 

The moft effectual Remedy againft the Blight is 
that which removes all its Cafes (except fuch extraor- 
- dinary ones as Lightning); as, | 

Firft, Want of Nourifhment. 

The Horfe-hoe will, in wide Intervals, give. Wheat, 
throughout all the Stages of its Life, as much Nou- 
rifament as the difcreet Hoer pleafes. ; 

Secondly, Want of Air. : 

Air, being a Fluid, moves moft freely in a night 
or ftraic Line. for there the feweft of its Parts meet 
with any Reéfiftance; as a ftrait River runs fwifter 
than a crooked one, from an equal Declivity ; be- 
caufe more of the Water ftrikes againft the Banks at 


(5) I am fure, that whenever Sheep break into my drill’d 
Wheat in the Spring, -it leffens my Crop half, juft as far as they 
eat the Rows. There are feveral Reafons why Sheep are more 
injurious to drilled Wheat than fown: I would not therefore be 
underftood to decry the Practice of feeding fown Wheat, when 
the Thicknefs and Irregularity of its Plants make it neceflary: I 
have only endeavoured to fhew, that that Practice. is founded 
upon a falfe Theory: For, if Wheat fell down by reafon of the 
Luxuriance of it, a Plant of it would be more likely to fall when 
fingle, and at a great Diftance from every other Plant, than. 
when near to other Plants, becaufe fuch a fingle Plant is (ceteris 
paribus) always the moft luxuriant; and I have not feen fuch a . 
one fall (except Birds pull down the Ears), but have obferved the 
contrary, though its Ears are the largeft. 

The Subje& ‘write on is Drilling and Hoeing, and of what- 
foever elfe I think relates to the Practice or ‘Theory thereof; 
which obliges me to advife againft Drilling too thick upon any 
Sort of Land; but more efpecially upon very rich Land: For. 
though I have no fuch Land, yet I apprehend, that a too great 
Number of Plants may overftock the Rows, and caufe them to 
be liable to fome of the Inconveniencies of fown Wheat; and 
in fuch a Cafe, perhaps, Sheep may be rather ufeful than preju- 
dicial to the drilled Wheat; but of this I have had no Expe- 
rience: And if it fhould be too thick, it will be owing to the, 
Fault of the Manager or Driller; but, I fuppofe, it might be a 
better Remedy to cut out the fuperfluous Plants: by the Hand- 
hoe, in the manner that fuperfluous Turneps are hoed out. 


L 3 the 
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the Turnings, and is there fomewhat retarded ; and 
the reft moving no ~fafter than in the ftrait. River, 
the whole Stream ‘of the crooked muft be flower i in 
its Courfe, than that of the {trait River. 


"7 


The Air cannot pafs thro’ fown Corn in a dire . 


Line, becaufe it muft ftrike againft, and go round 
every Plant, they ftanding all in the Way of its Courfe, 
which muft ftop its Current near the Earth. 

And the Air amongft fown Corn is like Water 
amoneft Reeds-or Gers in the Side of 2 River; it is 
~ fo ftopp’ d in its Courte, that it almoft becomes an 
Eddy; and fince Air is about Eight hundred times 
iighter than Water, we may fuppofe its Current thro’ 


the Com is more eafily retarded, efpecially near the 


Earth, where the Corn has occafion for the greatett 


Quantity of Air to pafs: For, tho’ the upper Part of — 


the Wheat be not able to ftop a flow Current. of Air, 


yet it does fo much raife even a fwift one, as to” 
throw it off from the Ground, and hinder it from — 
teaching the lower Parts of the Stalks, where the Air | 


muft therefore remain, in a manner, ftagnant ; and 
the thicker the Wheat is, where it ftands promifcu- 
~ oufly, the lefs Change of Air can it have, tho’ the 


greater the Number of the Stalks is, the more frefh - 


Air they muft require. 
But the confufed Manner in which the Plants et 


fown Wheat ftand, is fuch, that they muft all oppofe — 


the free Entrance of Air amoneft them, from whate 
ever Point of the Compafs it comes. 
Now it is quite otherwife with Wheat drill’d repute 


larly with wide Intervals; for therein the Current of — 


Air may pafs freely (like Water in a ftrait River,, « 


where there is no Refiftance), and communicate its 
Nitre to the lower as well as upper Leaves, and carry 
off the Recrements they emit, not fuffering the Plants 


to be weaken*d, as an Animal is, when his Lungs are © 


forc’d to take back their own Expirations, if debarr’d - 
from a {ufficient. Supply of freth untainted Air, 38 
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this Benefit of frefh Air is plentifully, and pretty 
equally, diftributed to every Row ina Field of ho’d 
Wheat. Pm Ball 
Thirdly, Wart of the Sun's Rays. 

Sown Wheat-plants, by their irregular Pofition, 
may be faid to ftand in one another’s Light, for want 
of which they are apt to fall. 

*Tis true the whole Field of Plants receive the fame 
Quantity of Sun-beams amongft them, whether they 
ftand confufedly, or in Order: But there is a vait 
Difference in the Diftribution of them for none or 
thé very leaft Share of Beams is obtain’d by thofe 
Parts which need the greateft Share, im the confufed 
Plants. And when the crural Parts, that fhould fup- 
port the whole Body of every Plant, are depriv’d of 
theit due Share of what is fo neceffary to ftrengthen 
them, the’Plants (like Animals in the fame Café) aré 
unable to ftand. | | 

But in drill’d Wheat, where the Plants ftand in a 
regular Order, the Sun-beams are more duly diftri- 
buted to all Parts of the Plants in the Ranks; for 
which Way foever the Rows are directed, if they be 
ftraic, the Rays muft, fome time of the Day, fall on 
the Intervals, and be reflected by the Ground, whence 
the lowe Parts of the Wheat-{talks muft receive the 
greater Share of Heat, being neareft to the Point of 
Incidence, having no Weeds to fhadow them. 

As to that Caufe of the Blight, viz. the Wheat’s 
dying before the full Time of its Pregnancy be ac- 
complifh’d; the Hoe removes all the Objections 
againtt planting early, and then it will blofiom the — 
earlier: And it has vifibly kept Wheat green a whole 
Week longer, than unho’d Wheat adjoining to it,’ 
planted the fame Day. 

The Antients were perfect Mafters of the Vine- 
Hufbandry, which feems to have fo engrofs’d their ru- 
ral Studies, that it did not allow them fo much Re- 
flection, as to apply the Ufe of thofe Methods to the 

: L 4 Increal¢ 
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Increafe of Bread, which they had difcover’d to be 
moft beneficial for the Increafe of Wine. One Me- 
thod was, to hoe the Vines after they had bloffom’d, in 
order to fill the Fruit, as-in Columella, Lib. iv. cap. 
28. Convenit tum crebris Foffionibus implere, nam fit 
uberior Pulverationibus. And.if what Palladius fays, 
Tit. ix. be true of the Sarritions and Sarculations in the 
Month ‘of Fanuary, and that if Beans do twice un- 
dergo that. fcratching Operation, they will produce 
~ much. Fruit, and fo large as to fill the Buthel almoit 
as full when thal’d as unthal’d. 

— Faba, fi bis Sarculetur, proficiet, €F multum fruéium 
&S maximum a el ut ad Menfuram Modii complendi 
frefa propemodu im facut integra refpondeat. 

This is to be. done when Beans are Four Fingers 
high, and Corn. when it has Four or Five Leaves to 
a Plant ; even then the Harrowing-work, tho’ it tore 
up fome of the Plants, yet it was oblerv’d to do 
Good againft the Blight. 

ay Sct ccas, Segetes Jarculaveris, cloud contra a Rubi 
ginem prafitiii, maxime fi Ordeum ficcum farrietur. 

When the Antients obferv’d this,’ tisa Wonder they 
did not plant their Corn fo as to be capable of ‘re- 
ceiving this Benefit in Perfection. They might have 
imagin’d, that what was effectual againft the Blight, 
Eisen; the Cc orn was in Grafs, muft, in all Probability, 
be much more effectual when in Ear, 

* But the moft general Blight that happens to Wheat 
in cold Climates, is caufed by Infects, which (fome. 
think) are brought in the Air by an Eaft Wind ac- 
companied with Monfture, a little before the Grain is 
filling with that. milky Juice, which afterwards. hare, 
dens into Flour. . Thefe Infe€ts depofit their Kegs 
within the outer Skin (or Rind) of the Stalks; and 
when the young ones are hatched, they feed on the 
Parenchyma, and eat off many of the Veffels which 
fhould .make, and. convey this Juice ; and then. the 
Gsrain will be more or lefs thin, in proportion to the 

| Number 
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Number of Veffels eaten, and as the Infects happen 
to come earlier or later; for fometimes they come fo 
late, that the Grain is fufficiently fill’d with the faid: 
milky Juice before the Veffels are eaten; and then, 
tho’ the Straw appear thro’ a Microfcope to have its 
Veffels very much eaten and torn, and to be full of 
black Spots (which Spots are nothing elfe but the 
Excrements of thofe young Infeéts), yet the Grain is 
plump, and not blighted, there being an Obfervation, 
That. the early fown Wheat generally efcapes this 
Blight, . And it has been feen, where one Part of a 
Field is fown earlier than the other Part, without any 
other Difference than.the time of fowing, that the 
Grain of the lateft fown has been much blighted, and 
the Grain of the earlier has efcaped the Blight, tho’ 
the Straw of both were. equally eaten by, the Infects. 
Hence: it may be inferr’d, that the Milk in the one 
had receiv’d all the Nourifhment neceflary to its due 
Confiftence, before the Veffels were deftroy’d; but, 
in the other, the Veffels, which fhould have con- 
tinued the Supply of Nourifhment for thickening the 
Milk, being {fpoil’d before they have finifh’d that 
Office, it remains too thin; and then the Grain, when 
it hardeneth, fhrinks up, and is blighted; yet the 
Grain of one and the other are equally plump 
until they become hard: The Difference therefore is 
only in the Thicknefs of the Milk, that in the blighted 
being more watery than the other. _ 

The chief Argument to prove, that thefe Infects are 
brought by an Eaft Wind, is, that the Wheat on the 
Eaft Sides of Hedges are much blighted, when that 
on the Weft Sides is not hurt: And as to the Objec- 
tion, that they are bred in the Earth, and crawl thence 
up the Stalks of the Wheat, becaufe fome Land is. 
much more fubject to produce blighted Wheat than 
other Land is; perhaps this Difference may be chiefly 
owing to the different Situation of thofe Lands, as 
they are oppofed to the Zaft, or to the Weft. 

2; : Another 


154 OF RB rt Peat: Chap, XI. 

Another Caufe why fome Wheat is more blighted 
than other Wheat on the fame Land, is, the different 
Condition in which the Infects find it; for the Rind 
of that which is very ftrong and flourifhing (c) is 
foft and tender ; into this they can eafily penetrate to — 
lay their Eggs; but the Wheat that is poor and 
yellow, has an hard tough Skin (or Rind), into which 
the Infecis are not able to bore for the Intromiffion 
of their Egos, and therefore can do it no Mifchief, 
It would be in vairt' to advife to prevent the Blight, 
by ftriving to make the Wheat poor; for tho’ Po- 
verty may preferve Wheat from this Blight, as well 
as it does People from the Gout, yet that is a Remedy 
which few take willingly againft either of thefe Dif- 
eafes: But this, I think, might be poffible to remedy 
it; if we could, from the ftrongeft Wheat, take away 
fo much Nourifhment as to ‘turn its Colour (d) a 
little yellowifh juft before the Infeéts come (e), which 
I ftrppofe to be in Fune, after the Ear is out, or at 
leaft fully formed: Re ee 
~- Yet this can only be done in wide Intervals for, — 
unlefs: the fine Earth can be thruft to fome confiderable — 
Diftance from thé Roots after they are cut off, they 
will foon fhoot out again, and reach it, becoming more ~ 
vigorous thereby. ‘ , 

In dry Summers this Misfortune feldom happens, 
much Heat, and very little Moifture, being moft acree- 
able to the Conftitution of Wheat ; for then its Rind 


(¢) Some Sort of Land is more fubjeét to this Blight than 
others; in fach, Lammas Wheat: muft by no means be drill’d late, - 
and. too thin, left it fhould not tiller till late in the Spring ; and 
then, for want of a fufficient Quantity of Stalks to difpenfe with. - 
all the Nourifhment rais’d by the Hoe, may become too vigorous 
_and luxuriant, and be the more liable’ to the Injury of the Blight 
of Infects. i 

(7) But this-is-a very difficult Matter. te 

_ {e) Whither thofe Infe&s go, or where'they refide, from. the. 
Time of their eating their Way out of the Suaw, until they ree 
turn the next Year, F cannot learn. hey) 

I 1S 
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is more firm and hard, as it is,on the contrary, made. 
more foft and fpongy by too much Moifture. 
The moft eafy and fure Remedy that I have: yet 
found againft the Injury of thefe Infects, is, to plant 
a Sort of Wheat that is Jeaft liable to be hurt by them ; 
viz. The Whitezcone (or bearded) Wheat, which: has 
its Stalk or Straw like a Rufh, not hollow, but full of 
Pith (except near the lower Part, and there ’tis very 
thick and ftrong): Tis probable it has Sap-veflels 
that lie deeper, fo as the young Infects cannot totally 
deftroy them, as they do in other Wheat: For. when. 
the Straw has the black Spots, which fhew that’ the 
Infeéts have been there bred, yet the Grain is plump 5 
when the Grey-cone and Lammas Wheat mixt ‘with 
it are blighted. This Difference might have been 
from the different times of ripening, this being ripe 
about a Week earlier than the Grey-cone, and later 
than the Lammas: But its being planted together 
both early and late, and at all times. of the Wheat- 
feed time, and this White-cone always efcaping with. 
its Grain unhurt, is an Argument, that ’tis naturally 
fortify’d againft the Injury of thefe Infects, which in 
wet Summers are fo pernicious to other Sorts’ of 
Wheat; and I can impute it to no other Caufe than 
the different Deepnefs of the Veffels, the Straw’ of 
other Wheat being very much thinner, and hollow 
from Top to Bottom; this haying a {mall Hollow at 
- Bottom, and there the Thicknefs betwixt the outer 
Skin and the Cavity is more than double to that in 
other Sorts of Wheat ; fo that Fimagine, the Infects 
reach only the outermoft Veffels, and enough of the 
inner Veffels are left untouch’d to fupply the Grain. 
This Wheat makes very good Bread, if the Miller 
does not grind it too fmall, or the Baker make his 
Dough too hard, it requiring to be made fofter than. 
that of other Flour. it 
A Buhhel of . this White-cone Wheat will make 
more Bread than a Bufhel of Lammas, and of the 
"fame 
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fame Goodnefs ; but it gives a little yellow Caft to the © 
Bread. : SON 
Another Sort of lodging Blight there is, which 
fome call Moar-Loore, and moftly happens on. light 
Land: This is when the Earth, finking away from the 
Roots, leaves the. Bottom of the Stalk higher than 
the fubfided Ground ; and then the Plant, having only 
thefe naked Roots to fupport it (for'which they: are 
too weak), falls down to the Earth. - ee ee 
To remedy this, turn a fhallow Furrow againft the | 
Rows, when they are {trong enough to bear ‘it, and 
when the Mould is very fine and dry ; then the Mo- 
tion of the Stalks by the.Wind will caufe fuch Earth 
to run through the Rows, and fettle about the Roots, 
and cover them (/). 18.9 
I have never feen any drill’d Wheat fo much fpoil’d 
by falling, as fown Wheat fometimes is. The drill’d 
never falls fo.clofe to the Ground, but that the Air 
enters into Hollows that are under it, and the Wind 
keeps the Ears in Motion. Notwithftanding all the 
Precaution that can be ufed, in fome unfeafonable 
Years Wheat will be blighted: I have known fuch a. 
general Blight, when fome of my Lammas Wheat;’ 
planted late on blighting Land, was blighted, amongft 
the reft of my Neighbours, by the Infects; but the’ 
Grain of the fown Wheat was vaftly more injured: 
| (f) Some Land is very fubje€&t to the Misfortune of expofing » 
the Roots, and therefore is lefs proper for Wheat; for, when the 
Roots are left bare to the Air, they will be fhrivelled, and unable. 
to fupport the Plants: And on fuch Lands the Wheat-plants have: 
all fallen down, though in Number and Bignefs not fufficient. to 
“ie produced the F ourth Part of atolerable Crop, if they had 
ftood. is Symi 
I am inclined to believe, that a thorough Tillage might be a 
Remedy to fuch a loofe hollow Soil; for tis certain to a Demon-> 
ftration, that it would render it more denfe, and increafe its {pe-; 
cific Gravity : But to enrich it fufficiently without Manure, the 
Tillage muft pulverize it much more minutely, and expofe it’ 


longer, than is required forthe ftrongeft Land: The Fold alfo will 
be very helpful on fuch hollow Land. ) 


Sys 
than 
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than that of the drill’d: The former was. fo light, 
that the greateft Part was blown away in winnowing, 
and the Remainder fo dad, that it was not fit to make 
Bread: The drill’d, made as good Bread, and had 
as much Flour in it, as the fown Wheat had, that 
was not blighted; for the Grains of the drill’d were 
much larger than thofe of the fown; being form’d to 
have-been twice as big as the Grains of Wheat gene- 
rally are, had they not been blighted. 


Cr n: Pe OIL 
Of St. Forn. 


‘T. Forn, from the Country we brought it from, 

S is call’d French Grafs: And for its long Conti- 
nuance, fome having lafted Forty Years, “tis call’d 
Everlafting Grafs, tho’ it be not firictly a Gramen. 
* ?Tis call’d in French, Sain Poin, 1. ec. Sanum Fe- 
num, from its Quality of Wholfomenefs, beyond the 
other artificial Grafles, green and dry .’Tis alfo call’d 
Saniium Fenum, Woly Hay. J, itt 

*Tis a Plant fo generally known to every body, 
that there is no need to give any formal Defcription 
of that Part of it which appears above-ground. It 
has many red Flowers, fometimes leaving Ears Five 

or Six Inches long: I have meafured the Stalks, and 
~ found them above Five Feet long, tho’ they are com- 
monly but about Two_¥eet. 

The Reafon why St. Foin will, in poor Ground, 
make a Forty times greater Increafe than the natural 
Turf, is the prodigious Length (a) of its perpendi- 
_ ; 3 oh) cular 
- (a) Thereis a vulgar Opinion, that Sz. Form will not fucceed 


en any Land, where there is not an under Stratum of Stone or 
ti Chalk; 


158 Of St. Forty. Chap, XI 
cular Tap-root: It is faid- to defcend Twenty or 
Thirty Feet... I have been inform’d by a Perfon of 
undoubted Credit, that he has broken off one of thefe 
Roots in a Pit, and meafured the Part broken off, 
and found it Fourteen Feet. 


This Tap-roet has alfo a Multitude of very long: 


horizontal Roots at the upper Part thereof, which fill 
all the upper Stratum, or Staple of the Ground ;: and 
of Thoufands of St. Foin Roots I have feen taken 
up, I never found one that was without horizontal 
Roots near the Surface, after one Summer’s Growth; 
and do much wonder how Mr. Kerkbam fhould be fo 
miftaken, as to think they have none fuch. 

_ Alfo thefe Tap-roots have the horizontal ones all 
the Way down; but as they defcend, they are ftill 
fhorter and fhorter, as the uppermoft are always the 
longett. 


Any dry Ground may be made to produce this 


noble Plant, be it never fo poor; but the richeft Soil 
will yield the moft of it, and the beft. 


Chalk, to ftop the Roots from running deep ; ; elfe, they fay, the 
Plants ‘fend themfelves in the Roots: only, and cannot thrive in 
thofe Parts of them which are above the Ground. TF am almoft 
afhamed to give an Anfwer to this: 

Tis certain that every Plant is nourified from its Roots: (as 
an Animal is by its Guts) ; and the more and larger Roots it has, 
the more Nourifhment it receives, and profpers in proportion to. 
it, St, Foi always fucceed$ where its Roots run deep; and when 
it does not fucceed, it never lives to have long Roots ;' neither 
can there ever be found a Plant of it, that lives-fo long. as to: root 
deep in a Soil that is improper for it: ‘Therefore "tis amazing. to 
hear fuch Reafoning from Men. 

An-under Stratum: of very ftrong Clay, or other Earth, wii 


holds Water, may make a Soil improper for it; becaufe the. 


Water kills the Root, and never fuffers it to grow to Perfection, 


or to attain to its natural Bulk. The beft S¢. Forn that ever I faw, 


had nothing in the Soil to obftruct the Roots, and it has, been 
found to have Roots of a prodigious Depth: If there be Springs 

fear! (or within: feveral Feet of) the Surface of the Soil, St. fee 
will die therein in Winter, even after it has been vigorous in the 


‘firft Summer ; and.alfo after.it hath produced a great. ied ae in ge 
fecond Summer, ate 29 


te 
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If you venture.to plant it with the Drill, accord- 

ing to the Method wherein I have always had the 
beit Succefs;, let the Land be well prepared before 
you plant-it. The Seed, if not well ordered, will very 
little of it grow; therefore *tis convenient to try It ° 
in the manner mention’d in the Chapter of Hoezng ; 
where are alfo Directions to find the proper Quantity 
and Depth to plant it at: I have obferv’d, that the 
leads of thefe Seeds are fo large, and their Necks. 
fo weak (b), that if they lie much more than half. 
an Inch(c) deep, they are not able to rife through 
the incumbent Mould; or if they are not cover'd, 
they will be malted (4). A Buthel to an Acre is full 
Twenty Seeds to each, {quare Foot, in all I try’d 5 but 
there is odds in the Largenefs of it, which makes fome 
Difference in the Number. | 

- The worft Seafons to plant it are the Beginning of 
Winter, and inthe Drought of Summer : The beft 
Seafon is early in the Spring. 

~*Tis the ftronger when planted alone, and when 
no other Crop is town with it (/). 

* jbex Hot If 
(3) The Kernel or Seed, being much fwollen in the Ground, 
Lcall the Head: This, when it reaches above theGround, opens 
in the Middle, and-is formed ‘into the Two firft Leaves; the Hufke. 
always remaining at the fame Depth at which it is cover’d: The 
String’ that paffes from the’ Hufk to the: Head, is the Neck ; 7 
which, when by its too-great Length “tis unable to fupport the 
Head till.it reaches to the’ Air, rifes. up, and doubles above:its: 
and: when. it does fo, the Head, being turn’d’ with.its Top down- 
wards, never can rife‘any higher, but there rots. in the Ground, : — 
~ {e) In: very light Land the Seed will come up from a greater 
Depth ;. but the moft fecure Way is, not to-fuffer it to becover’d: 
deepdn any Land. ; ‘ nt 

‘ (4) We fay; it is malted'when it hes: above-ground, and fends: 
out its: Root, whichis killed by the Air. And whether we plant 
bad Seed: that does not grow, or good Seed buried or malted, the 
Confequence will be mucit the fame, and: the Ground may: be 
equally underitock’d: with: Plants. eid 
- (f) Theworf Crop. than. can be: fown: among ft St Fain, is 
Clover or Rye-Grafs; Barley or Oats continue but a little while 
Sicilia te 
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If Barley, Oats, or other Corn fown with St. Foin, 


do lodge, it will kill (¢) the young St. Foin that is : 


under it: But then fo great a Crop of Corn will 


certainly anfwer the very little Expence of drilling: 


the St. Foin again, either the next Year, or as foon 
as the Corn is off the Ground. | 
St. Foin drill’d betwixt Rows of Barley or Oats, 


always is ftronger than when drill’d amongft Corn’ 


that is fown atrandom; and therefore 1s in lefs Dan- 
ger of being kill’d by the Lodging of the Corn ; 
neither is the Corn in Rows {fo liable to fall as the 
other. | | ss 
The Quantity of Seed to be drill’d on an Acre 
will depend, in great meafure, upon the Goodnefs of 
it; for in fome bad Seed, not more than One in Ten 
will grow; and in good Seed, not One in Twenty 
will mifs; which is beft known by {tripping off the 
Hutks of a certain Number of Seeds, and planting 
the Kernels in Earth, in the. manner direéted for 


to rob it; but the other Artificial Graffes rob it for a Year or Two, 
until the Artificial Patture is near loft; and then the St. Foin 
never atrives to half the Perfection as it will do when ne other 
Grafs is fown amongft it. : 

The Injury thefe Hay-crops do to the St. Foin is beft feen 
where fome Parts of the fame Field have them, and the other 
Parts are without them. ‘ epest 


. (g) When Barley, among which the St. Foin is planted: in a 


dry Summer, is great, there are few Farmers that know: til] the 
next Spring, whether the St. Foin fucceeds or not; becaufe the 


young Plants are not then vifible ; unlefs it be to thofe who are: 


accuftomed to obferve them in all the Degrees of their Growth. 
T have feen a Field of ‘Ten Acres of fuch, wherein, after the 


Barley was carried off, nothing appeared like St. Foin; but 
when by the Print of the Chanels I fearched diligently, I found: 


the {mall St.’ Foin Plants thick enough,in the Rows; they had no 
Leaves, they being cut off by the Scythe; no Part of them that 
was left had any Green Colour ; but from the Plants there came 


out many Sprigs like Hogs Briftles, or like the Beard of Barley: 
This whole Piece of St. Foin fucceeded fo well, that the Third: 
Year its Crop was worth Three Pounds per Acre, the Land being 


good, Aa Wats 
ai finding 
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finding. the proper Depth to plant at, which, in this 
Cafe, let be half an Inch: This being done, the 
Quality -of the Seed will be known.~But until fre- 
quent Trials have furnifh’d Experience enough to 
the Planter to know the Difference, let him obterve, 
that the following are good Signs; viz. ‘The Hufk 
of a bright Colour, the Kernel plump, of a light- 
grey or blue Colour, or fometimes of a fhining 
Black ; yet the Seed may be good, tho’ the Hufk 
is of a dark Colour, if that is caufed by its receiv- 
ing Rain in the Field, and not by heating ina Heap, 
or in the Mow; and if you cut the Kernel off in the © 
Middle, crofs-ways, and find the Infide of a Green- 
ith freth Colour, it’s furely good; but if of ayel- 
lowifh Colour, and friable about the Navel, and 
thin, or pitted, thefe are Marks of bad;Seed.'" 2" 

The Quantity, or rather Number of Seeds con- 
venient to drill, ought to be computed by the Num- 
ber of Plants (2) we propofe to have for making 


the beft Crop, allowing for Cafualties (c). 
In 


(6) Not that we need to be fo exact as to the Number of 
Plants, whether they be Two, Three, or Four hundred upon a) 
{quare Perch, Neither is it poflible to know beforehand the pre-% 
cife Number of Plants that may live ; for fometimes the Grub 
kills many, by eating off the firft Two Leaves. t 

(c) Many even of the beft of Seeds, both fown and drill’d, «: 
are liable to Cafualties, but not equally ; for about Twenty-eight. : 
Years ago, my Servants (being, prime Seed{men) had a Fancy in «; 
my Abfence to try an Experiment of the Difference betwixt fow- ‘ 
ing and drilling of St. Foin; and in the Middle of a large Field 
of my beft'Land’ they fow’d a {quare Piece of Three Acres, at 
the Rate of One Bufhel to an Acre, not doubting but, by their 
{kill in fowing even, it would fucceed as well as if drill’d; 
but it fucceeded fo much againit their Expeétation, that the 
Land all round it, which-was drill’d at the fame time, with 
the fame Proportion of the fame Seed, brought extraordinary’ 
good Crops of St. Foin; but the fow’d Part ‘was fo very thin, 
that tho’ it lay ftill with the reft for Eight Years, it never was a 
Crop, there not being above Three or Four upon a f{quare Perch, : 
taking the Three Acres all sm ; Not thatit can be fuppofed, 

& 0s Cr gtigunced ety ae: Fi that. 
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In drilling St. Foin not to be ho’d, and before the — 
Ploughs of my Drill were fo perfect in making nar- 
row Chanels as they are now (for, when the Chanels 
were open, they had Six times the Breadth, wherein — ; 


Part of the Seed was wafted), then my Quantity was 
One Bufhel to an Acre, fometimes Six Gallons. ; 

But a fingle Acre (in the middle of a large Field _ 
of St. Foin) being drill’d late in Offober, the frofty 
Winter kill’d at “jeaft Nineteen of Twenty Parts (d) 
of that Bufhel. At firft it made fuch a poor Appear- 
ance, that *twas by mere Accident, or it had been 
plow’d up for a Fallow; but, miffing of that, a few 
Plants were perceiv’d in the Summer, which by 
their Singlenefs grew fo vigorous, and fo very large, 
that_the Second Year of Mowing it (e) produc’d 
a Crop double to the reft of the fame Field, which 
was drill’d in the Spring, with the fame Proportion 
of Seed, and noneof it kill’d ; tho’ all this Field was 
a much better Crop than fome that was fown in the 
common Manner, with Seven Bufhels to an Acre. — 
have generally obferv’d the thin (f) to make the ~ 
beft Crop, after the Firft or Second Year. 


that the fown would always meet with fo many Cafualties as this 
did; for then Eight Buihels fown to an Acre might have been toe 
rita! and much thinner than all the reft of the Field was, tho’ 
drill’d with only One Bufhel to an Acre: And “tis often. feen, 
that when an Acie is fown with Seven Buthels of Seed, theSt. 
Foin is as much too thick, as that fown with One Bufhel was too: 
thin. 

I donot know, that of the many Hundred Acres of St. Fons (ae 
that have been drill’d for me, ever One Acre was too thin,except 
when planted with Wheat: The young Plants were kill'd by the 
Froft. | 
(¢@) But I believe, there might remain alive Three or Four 
Plants to each fquare rg ftanding fingle, and at pretty equal 
Dittances. 

-(e) But Note, This fits was dunged, and in better Or det: than 
the reft. : 

(f). But, notwithftanding I commend the Planting of Sty qolre re 
thins that mott of the Roots may be fingle; yet I have rene 

that 
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-Thave alfo often obferv’d in Lands of St. Foin, 
lying difperfed.in a.common Field (but where there 
was not. Common for. Sheep), and where the Ends of 
other Lands kept in. Tillage, pointed again{t the 
Pieces of St. Foin, and the Horfes and Ploughs turn- 
ing out upon the St. Foin (g) did, plow, and fcratch 
out a Multitude of its Plants; fo that it was thought 
to be fpoil’d, and Law-fuits were intended for Re- 
compence, of the Damage; that. afterwards this 
{cratch’d Part, fuppofed. to be fpoil’d, became twice 
as good as the reft, of the fame Pieces, where the 
Ploughs did not come to. tear up-any Plants. ; 

The Reafon why the fingle St. Foin Plants make 
the greateft Crops, is, that the Quantity of the 
Crop is always in proportion to the Quantity, of 
Nourifhment it receives from the Earth and thofe 
Plants which run deepeft will receive moft ; and fuch 
as are fingle will run deeper than thofe which are 
not fingle. 

Alfo the fingle do, fend out all round them ho- 
rizontal Roots, proportionably ftronger and larger, 
whereby they are better able to penetrate, and 
extract more Nourifhment from the Staple, or upper 
Stratum, than the other can do, if there be a compe- 
tent Number; which is, when ho’d, fewer than any- 


that were drill’d with but Four Gallons of Seed to an Acre; and 
yet the Rows being Seven Inches afunder, the Roots are fo thick 
in them, that the Ground is cover’d with the St. Foin Plants, 
which feem to be as thick (in Appearance) as moft fown St. Foin, 
whereon Seven or Eight Buthels, are: fown on an Acre. And I 
have other Fields that were,drill’d with about Two Gallons of 
Seed to an,Acre (which is Five Seeds to each fquare Feet), the 
Rows Sixteen Inches afunder, that produce better Crops, tho” 
the Ground be poorer. The drill’d St. F oin, being: regular, is 
more fingle, tho’ as thick a3 the fown ; and for that Reafon al- 
ways makes a better Crop, and lafts longer, than the fown that iS 
of the fame Thicknefs, but irregular. ? 

_ (g). This Plowing and Scratching was a fort of. Hoeing, which 
helped the St. Foin by a.fmall Degree of Pulveration, as well as 
by making the Plants thinner... ». *y 
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 bodyi magines). ’*Tis common to fee a fingle St. 
‘Foin have’ a bigger Tap-root than Twenty thick 
ones: Their Length is in proportion to their Bignefs: 
Therefore that fingle Plant ‘may well be fuppoted to 
have Twenty times more Depth of Earth to fupply it, 
than all thofe Twenty fmall Roots can reach to. 
And tho’ thefe under Strata are not fo rich’as the 
upper; yet, ‘never having been drain’d by any Vege- 
table, they do afford a very contiderable Quantity ASE 
Nourifhment to thofe Roots which firft enter them. ’ 


The fmall thick Plants are fo far from equalling » 


the Produét of the fingle,’ by their Excefs of Num- 
ber, that the more they are, the fmaller, fhorter, and 
weaker they become; lefs Nourifhment they’ have, 
and the lefs Crop they producé ; and are foon ftarv’d, 

decay, and die, unlefs reliev’d by the Expence of fre. 
quent Manure, or that the Soil be very rich. — 

Single ‘Plants exceed the other by a Multitude of 
Degrees, more than a Giant does a Dwarf, in Strength, 
as Well as Stature; and therefore when natural es 
happens to come, are fo much the better able to fhift 
amoneft it. 

The fingle Plants feem alfo to exceed the other in 
their Longevity ; for ’tis obferv’d, that all St. Foin 

that has continu’d good for a great ‘Number of Years 
without Manure, has been fo ‘fingle, that the Owners 
have determined to plow it up at the Beginning, 
for the Thinnefs of it. 

How long this may laft by Culture, I can’t, tell ; 
but undoubtedly much longer than without it ; and 
I can fay, that I never knew a Plant of St. Foin die 
a natural Death; the moft common End of it is 
Starving., And ‘when an Hundred thick Plants have 
not the Diaorthiaent which One fingle Plant has, ’tis 
no Wonder that thefe (in a Croud ( (bh) thus: befieg’d 
with Hunger) fhould be ftarv’d before it. 


‘ (4) Sown Plants, when too thick, are crouded on eek Side ; 


but thofe that are drill’d, have always Room enough on pee 
Sides of them 5 3 unlefs the Rows are too near together. 


oe 
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Another Advantage the fingle have, in refpect of 
Moifture : Thefe reach to a Depth where that is never 
wanting, even when the upper Szra‘wim or Staple is 
parch’d..up, as appears by the Experiment of the 
Mints, that if any Root of a Plant has Moifture, 
that Root will communicate a Share to all the 
reft. ~Hence it -is, that, in. the drieft Summer, 
thefe fingle Plants make a great Crop, when the 
other yield next to nothing. I remember [once faw a 
Farmer coming out, of a Ground with a Load of St. 
Foin Hay, which he affured me was all he could 
find worth Cutting, out,of Forty Acres, of this thick 
fort, in full Perfection, Three ears after fowing: He 
valued his Load at Three Pounds; but, withal faid it 
came off. fo much Ground, that the, Expence of 
Mowing, Raking, &?c. was more than the Value ;. 
when, in the very fame dry Summer, there was 
Three. Tun of St. Foin to an Acre in a Field (2), 
where it was drill’d fingle and regularly, 
~ And I have often obferv’d, that where the Plants 
are thin, the Second Crop of them fprings again im- 
mediately after Cutting ; when Plants that fland thick _ 
in the fame Ground, fpring not till Rain comes; 
and I have feen the thin grown high enough to cut 
the Second time, before the other began to fpring. 
The beft way to find what Number of theie Plants 
is proper to have on a Perch of Ground, is to con- 
fider what Quantity of Hay one large Plant will pro- 
duce (for, if cultivated, they: will be all fuch). 
Without Culture thefe Plants never attain to a 
Fourth Part of the Bulk they do with it: Therefore 
very few have feen any one Plant at its full Bignefs. 
One Plant, well cultivated, has in the fame Ground 


(i) This was on rich deep Land in Oxfordire ; and the other 
St. Foin, which was fo poor, was on thin- Slate Land pear 
Cauham in Wiltfire in the Bath Road, It is now about Thirty 
Years finice, SERS 


1 M3 made 
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made a greater Produce, than One thoufand fmall 
ones ‘uncultivated. i haat 


But the Hay of a large fingle cultivated Plant will 
weigh more than half a Pound; and 112 Plante 
upon a fquare Perch, weighing but a Quarter ofa 


Pound apiece one with another, amount to Two Tun 


to an Acre. : 

If St. Foin be planted on fome forts of Land early 
in the Spring, and ho’d, it may bring a Crop the fame 
Summer ; for I once planted a few Seeds of ‘it on 
fandy Ground ‘in my Garden, at’ the End of Fe~ 
bruary, which produced large Plants above ‘T'wo Feet 


high, that went into Blofiom the following June 5 


tho’ there was a fevere Froft in March, which kilPd 
abundance of Wheat, yet did not hurt thefe Plants : 
This fhews that St. Foi is‘a quick "Grower, unlefs it 


be planted on poor cold Ground, or for want of 


Culture. ~ | : 
“ And tho’ the poor Land, and ill Management ge- 
nerally allotted to it, ‘caufe it to yield but One mow- 
ing Crop a Year; yet it has yielded Two great ones 
on rich fandy Land, even when fown in the common 
ordinary manner. hipt Tomt | ” 
Thin St. Foin cannot be expected to cover all the 
Ground at firft, any more than an Orchard of Apple- 
trees will, when firft planted at Thirty Feet Diftance 
from éach other every Way; yet this is reckon’d a 
proper Diftance to make a good and lafting Orchard. 
But if thefe fhould be planted at Three Feet Diftance, 
as they ftand in the Nurfery, it would not be more 
unreafonable than the comimon Method of fowing St. 
Foin is; and there would be much the fame Confe- 
quence in both, from covering all the Ground at firft 
Planting ; except that the St. Foin, being abundantly 
longer rooted downwards, than Apple-trees are, has 


the greater Difadvantage, when by its Thicknefs tis. 
3 | prevented 


¢ 
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revented from growing to its full Bulk, and Length 
of Roots (&). } 

The Difference is only this: People are accultam’d 
to fee Apple-trees planted at their due Diftance; but 
few have feen St. Foin planted and cultivated at the 
Diftance moft proper to St. Foin; or ever confider’d 
about it, fo much as to make the neceffary ‘Trials. 

I have conftantly found, that, upon doubling any 
Number of narrow Rows, having equal Number of 
Plants in each Row, the Crops have been very much 
diminifh’d , and, upon leaving out every other Row, 
that is, leffening the Number of Rows to half, the 
Crops are increafed ; and where Iwo Rows are wide 
afunder at one End of a Piece, and near at the other 
End, the Plants are gradually lefs and lefs, as the 
Rows approach nearer together. 

We ought never to expect a full Crop of St. Foin 


‘the Firft Year (/), if we intend to have good Crops 


afterwards, and that it fhall continue to produce fuch, 
for the fame Reafons that muft be given for planting 
an Orchard at other Diftances than a Nurfery. . 
“The common Error proceeds from miftaking the 
aufe of a great or {mall Crop. 
"Where the Spaces betwixt Rows are wide (if there 
be not too many Plants in them) we always fee the 


- St. Foin grow large, and make the greateft Crop 5 


but when ’tis young, or after Cutting, we fee room 


(4) Horizontal-rooted Plants fuer no greater Injury by their 
Pafture’s being over-ftock’d than Cattle do; becaufe their Pafture 
lying near the Surface of the Ground, they have it all amongit 
them: But St. Foin, and other long Tap-rooted Plants futter yet 
more, becaufe great Part of their over-itock’d Pafture is loft by 
them all, when they hinder one another from reaching down to 
it, by fhortening one another’s Roots, which they do when they 
all become Dwarfs by reafon of their Over-thicknefs. 

(2) But when it has been planted on rich fandy Land, and 
proper, it has produced very great Crops the Firft Year; but then, 
she Summer wherein it grew amongft the Barley, mu not b 
reckoned as the Firft Year. | 


et 


168 Of Sz. Forn. — Chap. X11 7 
< (as we fanfy) for more of fuch Plants, to make a yet : 


Jarger Crop ; not confidering that.’tis the Widenefs — 
of thofe Spaces, and lefs Number of Plants, that — 


caufe the Crop to be fo large, there being more Pa- 
fture for thofe Plants. 

Where thefe Spaces are narrower, and io Rows 
of equal Thicknefs, we fee the Plants lefs when 
grown, and that they make a lefsCrop ; and yet 
there feems to be room for more Rows, which we 
fanfy might make the Crop. larger, not confidering 


that ’tis “the Narrownels of thofe Spaces that caufes - 


the Plants and Crop to be lefs, for want of fufi- 


- cient Pafture. 


Thus, fondly increafing the Number of our Rows 
and Plants, we bring our Crop (unlefs the Soil be 


rich) to nothing, by too much over-ftocking their 
Pafture ; and, if; that Pafture be over-ftock’d, the 


Crop will be itiniae d more than in proportion to 


that Over-charge;. for vee ’tis not impoffible 


to prove (if we would be curious), that Plants, by 
- wanting a Fourth Part of their due Quantum of Nou- 
rifhment, will be diminifh’d to half (m) of the 


Bulk they would have attained to, had they been alk a 


ply’ d with the other Fourth Part. 


‘T have obfery’ d ho’d St. Foin to grow more, ete : 
- increafe its Bulk more, in Two Weeks, than unho’d 


St. Foin in the fame Ground (and without any other 
Difference) hath done in Six Weeks; and the quicker 
it grows by being better fed, the fweeter and richer 
Food it will make for Cattle, whether it be fpent 
green or dry (2). 
- (m) When Plants have not. their due Nourifhment, they faffer 
+ the more by Cold and Drought; fo that want of Nourifhment 
‘diminifhing their Growth One-fourth, Cold, or Drought, or 
both, may diminifh it another Fourth. 

(2) Cattle are the beft Judges of the Goodnefs of Grafs, and 
they always choofe to feed on St. Foin that is moft vigorous, 
and refofe that which is poor and yellow. And the richeft 


fweeteft Grafs will always make the beft Hay; for the drying of ' 


it. oes not change the Quality of the Grafs, 
At 


& 
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At whatever Diftance the Rows be fet, if they 
have too many Plants in them, the Crop will be very 
much injured ; and the greater the Excefs is beyond — 
the juft Number, the more void Space there will be 
amongft them ; becaufe the fmaller the’Plants are, the 
lefs Ground they cover. oreee 
I have had the Experience of drilling at all Di- 
{tances, from Thirty-three Inches to, Seven Inches, 
betwixt the Rows; and recommend the following: 
Diftance, for the different Methods of Drilling ; whe-. 
ther the St. Foin be defign’d for hoing, or not. ‘As, _ 
Firft, For Hor/e-boeing, I think it is beft to drill 
double Rows with Fight-inch Partitions, and Thirty- 
inch Intervals; which need only beho’d alternately, leav- 
ing every other Interval for making the Hay thereon. | 
Indeed I have never yet had a whole Field of ho’d 
St. Foin ; but have enough to fhew, ‘that Horfe-hoe- 
ing makes it ftrong upon very poor Land, and caufes 
it to produce Two Crops a Year upon indifferent Land. 
Tt is not neceffary to hoe this every Year ,; but we 
may intermit the Hoeing for Three or Four Years to- 
gether, or more, if the’ Land be good. . oi 
~ Whilft the Plants are fmall the Firft Year, Care mutt 
be taken not to cover them with the Plough: After- 
wards there will beno great Danger, efpecially in Winter, 
the Earth not being fuffered to lie on them too long. 
_~ Secondly, For Hand-boeing, drill the Rows Sixteen 
“Inches -afunder, and’ fingle out the Plants, fo as to 
make them Eight Inches apart at leaft in the Rows, 
contriving rather to leave the Mafter-plants, than to be 
exact in the Diftance: This muft be done whilft they 
aré very young, or in Summer; elfe they will come 
again that are cut off by the Hoe. Pita 
Laftly, When St. Foin is drill’d without any In- 
tention of hoeing, the beft Way (L.think) isto plant 
fingle Rows, at Eight Inches Diftance, with no 
greater Quantity of Seed, than when the Rows are at 
Sixteen Inches Diftance ; becaufe, by this Method. the 
ay | amg 
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fame Number of Plants in the Rows, that are but 
Eight Inches apart, will be much more fingle, than 


thofe in the Rows at Sixteen Inches apart are, without — 


being fet out by the Hoe. Re: 

Which of thefe Methods foever is practis’d, the 
Land fhould be made as clean from all Grafs, and as 
well pulveriz’d, as poffible, before Drilling, 

- The Tines of the Drill-harrow muft exactly follow 
the Shares, which leaving the Chanels open, the Tines 
cover the Seed, fome at Bottom, and fome on each 
Side; fo that it is cover’d very fhallow, tho’ it lies 
deep within the Ground, where there 1s. more Moi- 
- fture, than nearer to the upper level Surface: This 
caufes the Seed to come up in dry Weather; and yet 
it is not in Danger of being buried bya too great 
Weight of Mould incumbent on it. 

But take heed that no other Harrow come on it 
after *tis dril’d; for that might bury it. Inever care 
to roll it at all, unlefs on account of the Barley; and 
then, only in very dry Weather, with a light Roller, 
lengthways of the Rows, immediately after *tis drill’d 5 
or elfe ftay Three Weeks - afterwards before it be 
roll’d, for fear of breaking off the Heads of the 
young St. Foz. 

Be fure to fuffer no Cattle to come on the young 
St. Foin the firft Winter (a), after the Corn is cut 

| ) that 

(a) The Firft Winter is the Time to lay on Manure, after the 


Crop. of Corn, is offy fuch as Peat-Ajbes, or the like; becaufe, ~ 


there being no natural Grafs ta partake of it, and the Plants. 
being lefs, lefs will fupply them ; and becaufe, when made 
ftrong in their Youth, they will come’ to greater Perfedtion: 
But I never ufed any Manure on my. Sf. Ein, becaufe) mine. 
generally had no Occafion for’ Manure, before it was old;. 
and.Sgot is feldom to -be had of fufficient Quantity in the Coun- 
try; and little Coal is burnt hereabouts, except by the Smiths, 
whofe Aes are not good. The Price and Carriage of Peat-Afh; 
will be Ten Shillings for an Acre, which would yet be well be- 
ftowed in a Place where Hay is vendible; but, by reafon.of the. 
great Quantity of watered Meadows, and Plenty of St. Foin, 
Clover, and Hay, raifed of late Years by Farmers for their ee 

(A 
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that grows amongft it, their very Feet would injure 
it by treading the Ground hard, as well as their 
Mouths by cropping it: Nor let any Sheep come at 
it, even in the following Summer and Winter. 5 
°? One Acre of well-drill’d Ss. Foin, confidering the 
different Goodnefs of the Crops, and the Duration of 
it, is generally worth T'wo Acres of fown S¢. Fotm on 
the fame Land, tho” the Expence of drilling be 
Twenty times Jefs than the Expence of fowing it. 
“One of the Caufes why S#. Fein, that is properly 
drill’d, lafteth longer (2) without Manure than the 
fown, is, That the former neither over nor under> 
ftocks the Pafture; and the latter commonly, if not 
always, doth one or the other, if not both 5 - Viz. 
Plants too thick in fome Places, and too thin in 
others; either ’tis not ingle, but in Bunches ; or if 
it be fingle, ’tis too thin ; it being next to, impoffible 
to have the Plants come true and regular, or nearly fo, 
by fowing at random. ~ Plants too thick foon’ aghaalt 
the Pafture they reach, which never is more than 2 
{niall Part of that below the Staple: When the Plants. 
are too thin, the S¢. Foin cannot be faid to laft at 
all, becaufe it never is a Crop. | ashe 
They who fow Eight or Ten Bufhels of good Seed. 
on an Acre, in’ a good Seafon, among their Carn, 
with Intent that by its Thicknefs it fhould kill other, 
Grafs, reduce their S¢. Foi almoft to that poor Con- 
dition I have feen it in, where it grows naturally fa- 
Ufe, here are now few or no Buyers of Hay, efpecially thefe 
open Winters ; fo that laying out Money in that Manner, would 
be in Effeét to buy what I:cannot fell. “I think it better to let a” 
little more Land lie ftill in St. Foin, than to be,at the Expence of : 
Manure ; but yet fhall not neglect to ufeit, when I. fhall find it 
likely-to be profitable to me. i aig I aa 
(6) I have now a great many fingle St. Foia Plants in my 
Fields, that are near Thirty Years of Age, and yet feem as young 
and vigorous as evef.s; and yet it is common.for, thick Sz. For to 
wear out in Nine or Ten Years, and in poor, Land much, fgoner, 
if not often mantited by Seat, Peat, or Coal-4h, 
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vage, without Sowing or Tillage, upon the Calabrian 
~ Hills near Croto: It makes there fuch a defpicable Ap~ 
pearance, that one would wonder how any body _ 
fhould have taken it in their Head to propagate fo — 
unpromifing a Plant ; and yet there has {carce been an. 
Exotic brought to Kugland in this or the daft Age, 
capable. of making a greater or more general inca rf 
provement, were it duly cultivated. * 

Some think the Cyti/us would exceed it ; ‘but. lam — 
afraid the Labour of fhearing thofe Shrubs by the, 
Hands of Englifh Servants, would coft too much of. 
its Profit. 

Luferne, requiring more Culture, ve being pete he 
more difficult tobe fitted with a proper Soil, never 
ean be fo general as Sz. Foin, 

But now, let.us confider the beft Methods of or- 
dering S¢. Foin for Hay and Seed., The Profit of Sv. 
Foin Fields, arifing from either of thefe Ways, is a 
great Advantage to their Owner, above that of. na- 
aren Meadows ; for, if Meadow- -hay. cannot have good . 
‘Weather to be cut in.its Seafon, it can ferve for little 
other Ufe than as Dung ; and yet the Expence of 
mowing it, and carrying it off, muft not be omitted. 
But if there be not Weather to cut St. Foin before 
bloffoming, we may expect it till in F lower, or may 
ftay till the Bloffoms are off ; and ifit ftill rain on, may. 
ftand for Seed, and turn to as good Account as any: 
of the former: So'that it has Four Chances to One 
of the Meadow. 

The elevated, but not mountainous, Situation ae 
the dry Land whereon St. Foin is mottly planted, 
renders it fo commodious for making of Hay, that i it 
efcapes there the Injury of Weather, when Hay in 
low Meadows is utterly {poil’d. 

On the high Ground the Wind will dry more in 
an Hour, than on the Meadows in a whole Day. 
The Sun too has a more benign Influence above, and’ 
fends off the Dew about Two Hours earlier in the 

Morning, 
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‘Morning, and holds it up as much longer in the Even- 
“ing. ‘By thefe’ Advantages the St. Form has the more 
’Time to dry, and ‘is made with half the Expence of 
‘Meadow-hay. . =: sama | 

‘But before the Manner of making it be defcrib’d, 
the proper Time of cutting it ought to be determin’d ; 
‘and upon that depend the Degrees of its Excellence 

(befides upon the Weather, which is not in’ our 
Power) ; ‘for tho” all Sorts of this Hay, if well made, 
be good, yet there is a vatt Difference and Variety in 
them. Ada wees 
The feveral Sorts may be principally diftinguifh’d 
by the following Terms; wz. Firft, The Virgin. 
Secondly, The Bloffom’d. Thirdly, The Full-grown, 
And; Fourthly, The Threfb’d Hay. 

The Firlt of thefe is beft of all, beyond Compari- 
fon; and (except Lujerne) has not in the World its 
equal. This muft be cut before the Bloffoms appear : 
For when it ftands till full-blown, the moft fpirituous, 
volatile, and nourifhing Parts of its Juices are {pent 
“on the next Generation; and this being done all ae 
once, the Sap is much depauperated, and the St. Poin 
can never recover that Richnefg it had in its Virgin 
State. And tho’, when in Bloffom, it be /iterally in 
the Flower of its Age, tis really in the Declenfion of 
it. If it be faid, that what is not in the Stall is gone 
into the Flower, ’tis a Miftake ; becaufe much the 
ereateft Part of its Quinteffence perfpires thence into 
the Atmofphere. 

- And moreover, That all Vegetables are, in fome 
degree, weaken’d by the Action of continuing their 
Kind, may be inferr’d from thofe Plants which will 
live feveral Years, if not fuffer’d to bloffom ; buey 
whenever they bloffom, it caufes their Death, tho” 
in the firft Year of their Life. For in Plants (as Dr. 
Willis obferves in Animals) Nature is more folicitous 
to continue the Species, than for the Benefit of the 
Individual. . : , Se 
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_ Part of a-drill’d St. Foiw Ground was cut the Be- 
“ginning of May, before bloffoming (c) ; and from the 
Time of cutting, until it was fet up in Ricks, being 
about Ten Days, the Sun never fhone upon it(d); 
but the Weather was mifty : At laft it was fore’d to be 
carried together for fear of Rain,.fo green, that out 
of the largeft Stalks.one might wring. milky Juice 
yet by making the Hay up in feveral little Ricks, and — 
drawing up a great Chaff Bafket, in the Middle of 
each, its Firing was prevented; but it look’d of a 
dark Colour by heating ; and was the very beft(e) 
Hay that ever I had. 

The other Part of the Ground. was afterwards cut — 
in the Prime of its Flower, and made into, Hay by — 
the Heat of the Sun, without Rain or Mitt: This 
came out of the Ricks at Winter with a much finer 
Colour, and as fine a Smell as the Virgin Hay ; but 
did not come near it in fatting Sheep, or keeping — 


.(c) By cutting before blooming, is not meant before any one 
Bloffom appears ; for here-and-there a Bud will begin to open with — 
a red Colour long before the refit: Therefore, when we perceive 
only a very few Bloffoms beginning to open (perhaps butOne of a 
‘Thoufand), we regard them as none. é 

{d@) ‘This alfo was an Advantage to this Hay ; for Apothecaries 
find, that Herbs dried in the Shade retain much more of their 
Virtue than thofe dried in the Sun; but Farmers not having any 
fuch Conveniency of drying their Hay in the Shade with Safety, — 
muft always choofe to dry it by the Sun.; becaufe in cloudyWea- 
ther there is Danger of Rain; and therefore fuch excellent Hay 
muft-be had by Chance for to be well: made in the Shade, it 
muft be in Danger of being fpoiled or damaged by Rain. 

(2) This Hay, fo cut before bloffoming, has kept a Team of 
working Stone-horfes, round the Year, fat without Corn ; and 
when, tried with Beans and Oats mixed with Chaff, they refufed it 
for this Hay. The fame fatted fome Sheep in the Winter, in a Pen, 
with only it and Water ; they thrived fafter than other Sheep at 
the fame time fed with Peafe and Oats. The Hay was weighed 
to them, and the clear Profit amounted to Four Pounds per Tun. 
They made no Wafte: Tho’ the Stalks were of an extraordinary 
Bignefs, they would break off thort, being very brittle. This” 
grew on rich Ground in Oxfordhire, . 

: Horfes. 


~ 
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Horfes fat at hard Work, without any Corn, as the 
Virgin Hay did. ; | 

This fuperfine Hay cannot well be had. of poor 
uncultivated (f) St. Foin; becaufe that may not be 
much above an Handful high, when ’tis in Condition 
to be fo cut; and would then make a very light Crop, 
and would be a great while ere it {prang up again: 
But the rich will have Two or Three Tun to an Acre, 
and {pring ‘again immediately for a Second Crop ; fo 


| that little or no Quantity would be loft by fo great-an 
| Improvement of it’s Quality. For ho'd S¢. Foia | 
| upona poor chalky Fill, cut at the fame time with 
| that uncultivated on a rich Valley, does in dry Wea- 
ther grow again without Delay, when the Valley at- 


tends a Month or more for a Rain, to excite its ve- 


| getative Motion. 


This Hay the Owner (if he-be wife) will not fell at 


| any common Price; but endeavour to have fome of 


it every Year, if poffible, for his own Ute. 

The Second Sort of St. Foin Hay 1s that cut in the 
Flower; and, tho’ much inferior to the Virgin Hay, it 
far exceeds any other Kind, asyet commonly propagated 
in England; and if it be a full Crop, by good Cul- 
ture, may amount to above Three Tun onan Acre.. 
This is that St. Foin which is moft commonly made ;, 
and the larger it is, the more nourifhing for Horfes. 
I have known Farmers, after full Experience, go 
Three Miles to fetch the largeft ftalky St. Form, when 
they could have bought the {mall fine leafy Sort 
of it at home, for the fame Price by the Tun. 

The next and laft Sort of S¢. Foi that is cut only 
for Hay, is, the full-grown, the Bloffoms being 
gone, or going off: This alfo is good Hay, tho’ it 
fall fhort, by many Degrees, of the other T'wo Sorts :. 
It makesa greater Crop than either of them, becaufe 
it grows to its full Bulk, and fhiinks little in drying. 


(fF) 1 reckon Manure of Peat: 4feci, Soot, or the like, to bea 
Culture. ’ 
. This 
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This gives the Owner a Third Chance of having 
Weather to make good Hay, and fpins out the Hay- — 
Seafon till about Midfummer ; and then in about a 
Fortnight, or Three Weeks, after the Hay is finifh’d, 
the Seed is ripe. But, firft, of the manner of making 
St. Foin Hay. ee oe e 
© Ina Day or Two after Sz. Foin is mow’d, it will, 
in good Weather, be dry on the upper Side: Then 
turn the Swarths, not fingly, but Two and Two to- 
is 


: 


gether ; for by thus turning them in Pairs, there is a 
double Space of Ground betwixt Pair and Pair, which. — 
neéds but once raking’; whereas, if the Swarths were 
turn’d fingly, ‘that is, all the fame Way, fuppofe to — 
the Ea/t or Weft, then all the Ground will require to ~ 
be twice raked; at leaft, more of it, than the other 
WEY Ste | : 
As foon as both Sides of the Swarths are dry from 
Rain and Dew, make them up into little Cocks the 
fame Day they are turn’d, if conveniently you can; 
for when ’tis in Cock, a lefs Part of it will be expofed 
to the Injuries of the Night, than when in Swarth. 

Dew, being of a nitrous penetrating Nature, enters 
the Pores of thofe Plants it reaches, and during the 
Night poffeffes the Room from whence fome Part of 
the Juices is dry’d out: Thus it intimately mixes with 
the remaining Sap; and, when the Dew is again ex- — 
hal’d, it carries up moft of the vegetable Spirits along 
with it, which might have been there fix’d, had they 
not been taken away in that fubtile Vehicle. _ 

If St. Foin be fpread very thin upon.the Ground, 
and fo remain for a Week in hot Weather, the Sun 
and Dew will exhauft all its Juices, and leave it’no, 
more Virtue than is in Straw. 

Therefore ’tis beft to keep as much of our Hay as 
we can from being expofed to the Dews, whilft ’tis 
in making ; and we have a better Opportunity of 
doing it in this, than in natural Hay ; becaufe the 
bigger the Cocks are, the lefs Superficies (in propor- 

tion. 
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tion to the Quantity they contain) will be expofed to 
the Dew; and St. Foin may be fafely made in much 
| larger’ Cocks than natural Hay of equal Drynefs can, 
) which, finking down clofer, excludes the Air fo necef- 
fary for keeping it fweet, that if the Weather prevents 
its being frequently mov’d and open’d, it will fer- 
ment, look yellow, and be fpoil’d. Againft this Mif- 
fortune thére'is no Remedy, but to keep it in the 
lefler Cocks, until thoroughly dry. S#. Foin Cocks 
(twice as big as Cocks of ‘natural Hay), by the lefs 
Flexibility of the Stall admitting the Air, will re- 
main longer without fermenting. 

This being able to endure more Days unmov’d, is 
alfo'an Advantage upon another Account, befides the 
Weather ; for tho’, in ‘other Countries, People are 
not prohibited ufing the neceffary Labour on al/ Days 
for preferving their Hay, even where the certainer 
Weather makes it lefs néceffary than here, yet ’tis 
| otherwifein England; where many a Thoufand Load 
| of natural Hay is fpoil’d by that Prohibition for want 
of being open’d; and often, by the Lofs of one Day’s 
Work, the Farmer lofes his Charges, and Year’s Rent; 
which fhews, that to make Hay while the Sun fhines, 
is an exotic Proverb againft Exgli/h Laws; whereunto 
‘St. Foin being, in regard of Sundays and Holidays, 
more conformable, ought to be the Hay as proper ta 
England as thofe Laws are. | | 
* But to return to our Hay-makers : When the firft 
Cocks have ftood one Night, if nothing hinder, let 
them double, treble, or quadruple the Cocks, ac- 
cording as all Circumftances require, in this manner; 

viz. Spread Two, Three, or more} together, in a frefh 
‘Place; and after an Hour or Two turn them, and 
make that Number up into one Cock ; but when the 
_ Weather is doubtful, let not the Cocks be thrown or 
_ fpread, but inlarge them, by fhaking ‘feveral of them 
into one ; and thus hollowing them to let in the Air, 
continue increafing their Bulk, and diminifhing their 
. N Number 
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Number daily, until they .be fufficiently, dry to, be 
carried to the Rick. | 


This I have found the mott Raeaiidiay: Tho’ it be is 


fomething longer in making, there is much lefs Danger 
than when.a great Quantity of Hay is fpread at once; 


for then a fudden Shower will.do more Harm. to one — 


Acre of that, than to Twenty Acres in Cocki on 


And the very beft Hay I ever, knew in England, 


was of St. Foin, made without.ever fpreading, \ or the 


Sun’s fhining on it. This Way, tho’ it be longer ere 


finifh’d, is done with lefs Labour than the other. . 
Not only a little Rain, but even a Mift, will turn 
Clover Hay blacks but Sz. Foia will not, with any 
Weather turn black, until it be almoft rotten, its 
Leaves being thinner than thofe of Clover. 7 
If St, Foin be laid up pretty green, it will take no 


Damage, provided ‘t be fet in fmall round Ricks, | 


witha large Bafket drawn up in the Middle of each, 
to leave a Vent-hole there, thro” which the fuperflu- 
ous Moifture of the Hay tranfpires. | 


As foon as its Heating 1s over, thefe Ricks ought to _ 


be thatch’d; and all. S¢. Foin Ricks, that are made 


when the Hay is full-dry’d in the Cocks, ought to be 
thatch’d immediately after the making them. 

That which is laid up moft dry’d, will, come out 
of the Rick of a green Colour; that which has much 
heated in the Rick, will have a brown Colour. | 
‘The Seed-is a Fourth Chance the Owner has to 


make Profit of his St. Foi But this, if the Hoezng- - 
Hufbandry were. general, would not be vendible in- 


great Quantities for planting; becaufe an ordinary 
Crop of an Acre will produce Seed enough to drill 


an Hundred Acres, which would not want replanting — 


in a long-time. _ - : | als ad 

‘The other Ufe then of this Seed is for Provender 
and. it has-been affirm’d by fome, who, have made 
Trials of it, that Three Bufhels of good 5? ae 
. . — , mee 
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Seed given.to Horfes, will nourifh them as much as 
Four Bufhels, of Oats. When well order’d, it is fo 
fweet, that moft Sorts of Cattle are greedy of it. | 
never knew fo much of it given to Hogs, as to make 
them become fat Bacon; but I have known Hogs 
made very good Pork with it, for an Experiment; 
and being valued at the Beginning of their feeding, 
and. the Bork by the Score when the Hogs were kill’d, 
which, computed with the Quantity of Seed they eat, 
did not amount to near the Value of the fame Seed 
fold for fowing ; that being Three Shillings per Buthel, 
and the Profit made by giving it to the Hogs was but 
~ Two Shillings a Buthel. 
‘The Goodnefs of the Seed, and of the Hay out of 
which it is threfh’d, depends very much upon. the 
manner of. ordering them. 

This threfh’d Hay, when not damaged by wet Wea- 
ther, has been found more nourifhing to Horfes than 
coarfe Water-meadow Hay ; and, when ’tis cut {mall 
by an Engine, is good Food for Cattle; and much 
better than Chaff of Corn. — 

It requires fome Experience in it, to know the moft 
proper Degree of Ripenels, at which the feeded St. 
Foin ought to be cut; for the Seed is never all ripe 
together; fome Ears bloffom before others; every 
Ear begins bloffoming at the lower Part of it, and fo 
continues gradually to do upward for many Days 5 
and before the Flower is gone off the Top, the Bot- 
tom of the Ear has almoit fill’d the Seeds that grow 
there; fo that if we fhould defer cutting until the 
top Seeds are quite ripe, the lower, which are the beft, 
would fhed,. and be loft. —s- : 

The beft time to cut is, when the greateft Part of 
the Seed is well fill’d; the firft-blown ripe, and the ~ 
laft blown beginning to be full. 

The natural Colour of the Kernel, which is the 
real Seed, is grey or bluifh when ripe ; and the Hufk, 
_ which contains the Seed is, when ripe, of a brownifh 

| N 2 Colour, 
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Colour. Both Husk and Seed continue perfectly 
green for fome time after full-grown ; and if you 
open the Husk, the Seed will appear exactly like a. 
oreen Pea when gather’d to boil, and will, like that, 
eafily be fplit into Two Parts. Yet St. Foin Seed in — 
this green Plight will mpen after Cutting, have as 
fine a Colour, and be as good in all refpetts, as that — 
which was ripe before Cutting: Some, for want of 
obferving this, have fuffer’d their Seed to ftand fo 
Jong, till it was all ripe, and loft in Cutting. 

S; Foin Seed fhould not be cut in the Heat of . 
the Day, whilft the Sun fhines out ; for then much, 
even of the unripe Seed, will fhed in Mowing: 
Therefore, in very hot Weather, the Mowers fhould 
begin to work very early in the Morning, or rather 
in the Night; and when they perceive the Seed_to 
thatter, leave off, and reft till towards the Evening. 

After Cutting we muft obferve the fame Rule asin. 
“mowing it; vz. not to make this Hay whilft the 
Sun fhines. 

Sometimes it may, if the Seed be pretty ripe, be . 
cock’d immediately after the Scythe ; or if the Swarths 
mutt be turn’d, let it be done whilit they are moift 5 
not Two together, as in the other Hay aforemen-~ 
tion’d. If the Swarths be turn’d with the Rake’s 
Handle, "tis beft to raife up the Ear-fides firft, and 
let the Stub-fide reft on the Ground in turning ; but 
if it be done by the Rake’s Teeth, then let them take 
hold on the Stub-fide, the Ears bearing on the Earth 
in turning over. But *tis commonly Rain that occa- 
fions the Swarths to want Turning (4). 

If it be cock’d at all (2), the fooner *tis made 
into Cocks, the better; becaufe, if the Swarths be 


dry, 


(a) If the Swarths be not very great, we never turn them at 

all; becaufe the Sun or Wind will quickly dry them. 
(6) Sometimes when we defign to threfh in the Field, we 
make no Cocks at all, and but only juft feparate the Swarths in 
| Taree 
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dry, much of the Seed will be. loft in feparating 
‘them, the Ears being entangled together. When 
moift, the Seed fticks fafts to the Ear but, when dry, 
will drop out with the leaft Touch or Shaking. 

There are Two ways of threfhing it, the one in 
the Field, the other in the Barn: The firft cannot 
be done. but in very fine Weather, and. whilft the 
Sun fhines in the Heat. of the Day :. The be(t Man- 
ner of this is, to have a large Sheet pegg’d down 
to the Ground, for Two Men with their Flails to 
threfh on: Two Perfons carry,a fmall Sheet by its 
Corners, and lay it down clofe to a large Cock, and, 
with Two Sticks thruft under the Bottom -of it, 
gently turn it over, or lift it up upon the Sheet, 
and carry and throw it on the great Sheet to the 
Threfhers; but when the Cocks are imall, they car- 
ry feveral at once, thrown upon the little Sheet care- 
fully with Forks ; thofe which are near, they carry to 
the Threfhers with the Forks only. As faft as itis 
threfh’d, one Perfon ftands to take away the Hay, 
and lay it into an Heap: And fometimes a Boy 
ftands upon it, to make it into a {mall Rick of 
about a Load. As often as the great Sheet is full, - 
they riddle it thro” a large Sieve to feparate the 
Seed and Chaff from the broken Stalks, and put it 
into Sacks to be carried into the Barn to be win- 
now’d. . 

Two Threfhers will employ Two of thefe little 
Sheets, and Four Perfons in bringing to them ; and 
when the Cocks are threfh’d, which ftand at a con- 
fiderable Diftance all round them, they remove the ~ 
Threfhing-fheet to another Place. There belong to a 
Set for one Threfhing-fheet Seven or Eight Perfons; 
but the Number of Sheets fhould be according to the 


the Dew of the Morning, dividing them into Parts of «bout 
‘Two Feet in each Part. By this means the St. Foin is fooner 
-dry’d, than when it lies thicker, as it muit do, if made into Cocks. 
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Quantity to be thus threfh’d: The’ fooner thefe 
‘threfh’d Cocks are remov’d, and made into bigger — 

‘Ricks, the better ; and unlefs they be ‘thatch’d, the 
Rain will run a great way into them, and fpoil the 
Hay ; but they may be thatch’d with the Hay itfelf, 

“3f there be not Straw convenient for it. © 3 

But the chiefeft Care yet remains; and that is, to 

“cure the Seed: If that be’ neglected, it will be’ of 
little or no Value (2); and the better it has efcap’d 
the Wet in the Field, the fooner its own Spirits will 
fpoil it in the Barn or Granary. J have known it lie 
a Fortnight in Swarth, till the wet Weather has turn’d 

‘the Hufks quite black: This was threfh’d in the 

‘Field, ‘and immediately put into large Veffels, hold- 
ing about Twenty Bufhels each. It had by being 
often wet, and often dry, been fo exhaufted of its 
fiery Spirits, that it remain’d cool in the Veffels, 
without ever fermenting in the leaft, tll the next 
Spring; and then it grew as well as ever any did that 

- was planted. : 
 \ But ‘of ‘Seed. threfh’d in the Field, without ever 

“being wetted, if it be immediately winnow’d, and 

-a finele Bufhel laid in’an Heap, or put into a Sack, 

; (a) But there is yet another Care to be taken of St. Foin Seed, 
befides the curing it; and that is, to keep it from Rats and Mice 

~ after "tis cured ; or elfe, if their Number be large, they willina 
Winter eat up all the Seed of a confiderable Quantity, leaving 
only empty Hufks, which to the Eye appear the fame as when 
the Seeds are in them.) A Man cannot without Difficulty take a 
Seed out of its Hufk ; but the Vermin are fo dextrous at it, that 
they will eat the Seed almoft as faft out of the Hufks, as if they 
were pulled out for them. I fawa Rat killed as he was running 

. from an Heap of it, that had Seven peeled Seeds in his Mouth not 
{wallowed; which is a Sign, that he was not long in taking them 
out: They take them out fo cleverly, that the Hole in the Hufk 
‘Shuts itfelf up when the Seed is out of it. But, if you feel the 
Hutk between your Finger and Thumb, you will find it empty. 

- Alfo-a Sackful of them is very light; yet there have been fome fo 
ignorant and incurious as to fow fuch empty Hufks for feveral | 
Years fucceflively; and. none coming up, they. concluded their 
Land,to be improper for St. Foin. Pe 
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‘it will in few Days ferment to fuch a degree, that 
the greateft Part of it will lofe its vegetative Quality: 
The larger the Heap, the worfe :, During the Fermen- 
tation it will be very hot, and {mell four. 

Many, to prevent this, fpread it upon a Malt-Floor, 
turning it often ;or, when the Quantity is fmall, upon 
a Barn-floor ; but ftill I find, that this way a great 
deal of it is fpoil’d 5 for it will hear, tho’ it be fpread 
but an-Handful thick, and they never fpread it thin- 
ner: Befides, they may mifs fome Hours of the right 

times of turning it; for it muft be done very often s 
it fhould be ftirr’d in'the Night as well as the Day, 

until the Heating be overs and yet, do what they can, 

it never will/keep its Colour fo bright .as that which 

's well houfed, well dry’d, and threfh’d in the 

Winter: For in the Barn the Stalks keep it hollow ;. 

there are few Ears or Seeds that touch one another; 
and the Spirits have room to Ay off by degrees, the 
Air entering to receive them. 

The only way I have found to imitate and equal 
this, is to winnow it from the Sheet; then lay a 
Layer of Wheat-ftraw (or if that be wanting, of very 
dry-threfh’d Hay); then {fpread thereon a thin Layer. 
of Seed, and thus Stratum fuper firatum, Six or Se- 
ven Feet high, and as much in Breadth ; then begin 
another Stack; let there be Straw enough, and do not 
tread on the Stacks; by this means the Seed mixing 
with the Straw, will be kept cool, and come out in. 
the Spring with as green a Colour as when it was put 
fn, and not one Seed of a Thoufand will fail to grow 
when planted. A little Barn-room will contain a great 
Quantity in this manner. | 

I have had above One hundred Quarters of clean 
Seed thus manag’d in one Bay of a fmall Barn. We 
‘do not ftay to winnow it clean before we lay it up 
in the Straw; but only pafs it through a large Sieve, — 
‘and with the Van blow out the Chaff, and winnow 

‘it clean in the Spring. 

This 
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This: Field-threfhing requires extraordinary! fine 
fon fhiny Weather, which fome Summers’do not 
afford at the Seafon, for threfhing a creat Quan+ 
tity of it; for “tis but a fmall Part of the Day in 
which the Seed can be threfh’d clean out. They 
who have a fmall Quantity of it, do carry it into a 
Barn early in the Morning, or even in the. Night, 
whilft the Dew is on it; for then the Seed fticks 
faft to the Ear: As it dries, they threfh it out; and 
if they cure it well, have thus fometimes good Seed, 
but generally the Hay is {poil’d. - > aocc ie 
There is one Method of faving all the Seed good, 
and the Hay too, by carrying it unthrefh’d to’ the 
Barn or Rick, in a particular manner, tho’ it-be a 
great Quanuty, more than can prefently be: thtefh’d; 
but muft be laid up in Mows or Ricks; as Corn is. 
Then if it be carry’d in, in the Dews or Damp; the 
Fiay is fure to be fpoil’d, if not both Hay and Seed: 
When ’tis taken up dry, the Seed comes out with a 
- Touch, and the greateft Part is loft in pitching up 
the Cocks, binding, and jolting in carrying home. 
To avoid this Dilemma, a Perfon who happen’d 
to have a great Crop of Seed on One hundred and 
Fifty Acres together (and being by Weather delay’d 
till Wheat-harveft came on, fo. that moft. Labourers 
went to Reaping) was forc’d to a Contrivance of 
getting it in as follows; v/z. Three Waggons had 
each a Board with an Hole in, fix’d crofs the Middle 
of each Waggon, by Iron Pins, to the Top of the 
Rades or Sides: There was a Crane which a-Man 
could lift, and fet into the Hole in the Board, and, 
having an Iron Gudgeon at the Bottom, which went 
into a Socket in the Bottom of the Waggon, would 
turn quite round: The Poft of the Crane was Ten | 
Feet Four Inches long, its Arm Four Feet Eight 
Inches long, brac’d; having a treble Pulley at the 
End of it, and another to anfwer it with an Hook. 


_» About 
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About Forty Sheets were provided, capable of 
holding each One hundred and Fifty, or Two hun- 
dred:Pounds Weight: of it; thefe had Knots or But- 
tons at the Corners and Middles, made. by fewing 
up! a: little Hay in thefe Knots, as big as Apples, 
into Part of the Sheet 3 for if any Buckle, or other 
thing, be few’d to.a/ Sheet plain, it will tear the Sheet. 
Half thefe Buttons have Strings ty’d to them; thefe 
Sheets are fpread among the Cocks, fill’d by T'wo, 
and ty’d up by Two other Perfons : There is alfo 
a light Fir Ladder, wide at Bottom, the Top of it 
faften’d by a:Piece of Cord to the Brace of the Cranes 
they Hitch the Hook of the lower Pulley to a Alld 
Sheet, and by alittle Horfe at the End of the Pulley- 
rope, draw it up fliding on the Ladder *tis, up 
in a Moment : Then the Man who is below,, hitches 
the Crook of the Pulley to the lower Round of the 
Ladder, and. the Loader above pulls up the Ladder 
from the Ground, till the Waggon comes to an- 
other Sheet. The Waggons are lengthen’d by Cart- 
Ladders before and behind, for the more eafy placing 
of the Sheets. When about Twelve or Fifteen of 
them are loaded, they have a Rope fix’d to the 
Fore-patt of each Waggon, which they bring over 
the Top of all the loaded Sheets, and wreft it at the 
Tail,- to hold on the Sheets faft from falling off with 
Jolting. Then the Loader pulls out the Crane, and 
puts it into the next Waggon in the fame Manner. 
One Waggon is loading whilft another is empty- 
ing in the Barn, by treble Pulleys likewife ; becaufe 
*tis inconvenient to take it out of the Sheets by 
Prongs; but the Pulleys will eafily draw off Two or 
Three Sheets together. One Waggon is always go- 
ing to the Field, or coming home. .This Contri- . 
vance makes more Expedition than one would ima- 
gine: Three Loads have been loaded, and fent off, 
in the fame time this way, that One Load of Hay 
thas been loading, binding, and raking off the Out- 
i fides 
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fides of it, in the next Ground, in the common 
way. POM 2: hot 
| I will not relate the manner of making a Rick of 
this'Seed in its Hay, of monftrous*Dimenfions, bya 
fort of Maft-pole Forty-four Feet high, with a ‘Ten 
Feet Crane at the Top, which made the fame:Expe- 
dition ; becaufe I think, that where’ fuch a Quantity 
4s,‘ Dutch Barns with moving Roofs are better. Such 
a Rick is troublefome to thatch, and the Wind has 
more Power’ to blow the Thatch off fo high in the 
‘Air; than if it were lower. Neither would I advife 
any one to referve much more St.-Foin for Threfh- 
ing, than his Barn will contain; becaufe tho’ fome-_ 
times it brings the’greateft Profit by Threfhing, yet 
fome Years ’tis apt to be blighted. ns, 

I have been told by my Neighbour, that he had a 
‘Crop of Five Quarters of St. Foin Seed on an‘Acre's 
‘but the moft Profit that ever I took notice of, was 
‘on half an Acre, which was drill’d very thin, «and 
had no Crop of ‘Corn with it; by which Advantage 
it produc’d a good Crop of Seed.the next Year after 
it was planted, and the Third Year this Half-acre 
‘produc’d (as was try’d by a Wager) within a Trifle of 
"Two Quarters of Seed; which was fold’ for Two 
‘Pounds and Ten Shillings: The threfh’d Hay of it 
‘was fold in the Place for One Pound, and Two Quar- 
‘ters of Chaff fold for Twelve Shillings ;. in all Four 
Pounds and Two Shillings. ‘There was alfo a very 
good Aftermath, which was worth the Charges of | 
‘Cutting and Threfhing: So that the clear Profit of 
‘the One Year of this Half-acre of Ground amount- 
ed to Four Pounds Two Shillings: And it was re- 
‘markable, that at the fame time the reft of the fame 
Field, being in all Ten Actes, had a Crop of Barley 
‘fown on Three Plowings, which (the Summer being 
‘dry) was offered to be fold at One Pound per 
Acre. L908 ‘ 
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I believe the greateft Part of the St. Foin that is 
fown, is fpoil’d by being indifereetly fed by Sheep 
(5); which Damage is oecafion’d merely by fuffering 
them to continue feeding it too long at a time, efpe- 
cially in the Spring; for then the Sap moves quick, 
and mutt be depurated by the Leaves 3 and, as, the 
“Sun’s nearer Approach accelerates the Motion or Fer- 
ment of the Juices, more Pabulum is receiv’d by the 
Roots; but; for want of Leaves to difcharge the ‘Re- 
-crements, and enliven the Sap with nitro-aereous Par- 
ticles (the Sheep devouring the Buds continually as 
“fatt as they appear), the St. Foin’s vital Flame (if I 
may fo call. ir) 1s extinguith’d the Circulation 
cealing, the Sap ftagnates, and then it ends in Cor- 
tuption (¢). But let the Sheep eat’ it never fo low, 
in a fhort timne, without continuing thereon, oF crop- 
ping the next Buds which fucceed thofe they have 
‘eaten, the Plants will recover and grow again as 
' vigoroufly as ever; and if with a Spade, in ‘the Win- 
‘ter, you cut off the St. Foin Heads an Handful deep, 
and take them away, together with their upper Earth, 
“the Wound in the remaining Root will heal, and fend 
out more Heads as good as thofe cut off, if thofe 
fecond Heads be prelerv’d from Cattle, until they 
attain to a Bignefs competent to bear Leaves fufhi- 


(6) I never fuffer Sheep to come upon St. Foin, except be- 

- twixt Mowing-time and 4//-Saints. And there is fo much Dan- 

ger of fpoiling St. Foin by the Fraud of Shepherds, that I. knew 

a Gentleman that bound his Tenant never to fuffer any Sheep to 

come thereon; and by this means his St F oin continued in Per- 

fe&tion much longer than is ufual, where St. F oin is fuffer’d to be 
Fed by Sheep. 


(c) Natural Grafs is not kill’d by conftant Feeding, becaufe no 
fort of Cattle can bite it fo low as to deprive it of all its Leaves ; 
and’tis, like Hels, more tenacious of Life than the reft of its 

’ Genus, and will fend out Leaves from the very Roots when rever- 
3 oe as is too-often feen where turffy Land is plow’d up in large 
UrTOWS. Wa. mee 
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cient for the Ufe of the reviving Plants: Nay, I 
have feen Plants of St. Foin cut off in the Winter.a — 
Foot. deep, and the Earth of that Depth taken away; 
and the remaining Root recover’d, and grew to an- 
_extraordinary Bignefs: But this was preferv’d from — 
Cattle at firit. 188; Tle J 
_. 1 efteem St. Foin to be much more profitable 
_than Clover, becaufe St. Foin is never known to do — 
_any perceivable Damage to the Corn amongft which 
tis planted ; but Clover often fpoils a Crop of Bar- 
ley (a) ; and I have known, that the Crop of Barley — 
has been valued to have fuffer’d Four Pounds per 
acre Damage, by aCrop of broad Clover’s growing 
in it in a wet Summer : In a dry Summer both: forts 
of Clover are apt to mifs growing; and if it does 
‘grow, and the next Summer (wherein it ought to be 
a Crop) prove very dry, it fails on moft forts of 

_ Land, tho’ it was vigorous enough to fpoil theBarley 
_the Year it was fown; at beft, ’tis of but very fhort 
Duration, and therefore is not to be-depended on by 
‘the Farmer, for maintaining his Cattle, which the 
broad Clover will alfo kill, fometimes by caufing 
_them to {well, unlefs great Care be taken to prevent 
it. The broad Clover is efteem’d a foul Feed for 
_Horfes. The Hop Clover is gone out of the Ground 
fooner than the broad Clover ; I never knew it cut 
more than once: Indeed Cattle are never fwollen by 
feeding on it; but then it affords but very little 
Feeding for them, except the Land whereon it grows 

be very rich. a 
St. Foin is obferv’d to enrich whatever Ground ’tis 
planted on, tho’ a Crop be taken off it yearly. 


(2) But this Damage may be prevented by drilling the Clover 
after the Barley is an Handful high or more; for then the Barley 
will keep it under, and not fuffer it to grow to any confiderable 
Bignefs till after Harveft ; nor will this Drill, being drawn by 
Hand, do any Damage to the Barley. ye 


Poor 
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Poor Slate Land (4), when it has borne fown;St. 
Foin for Six or Seven Years, being plow’d up, and 
well till’d, produces Three Crops of Corn; and 
then they fow it with St. Foin again, ii 

Rich Arable Land was planted with it, and mow’d 
annually with very great Crops (twas drill’d in Nine- 
inch Rows, with Six Gallons of Seed to an Acre; 
One Crop of it was fold at Four Pounds per Acre); 
This, after about Seven Years, and in full Perfection, 
was plow’d up by a Tenant, and continued for many 
Years after fo rich, that, inftead of dunging or fal- 
lowing it for Wheat, they were forc’d to fow that 
upon Barley-ftubble, and to feed the Wheat with 
Sheep in the Spring, to prevent its being too luxu- 
riant. 

But ’tis to be noted, that the Land muft be well 
till’d at the Breaking up of old St. Foin, or elfe the 
-Firft Crops of Corn may be expected to fail: For I 
knew a Tenant, who, the laft Year of his Term, 
plow’d up a Field of St. Foin, that would have 
yielded him Three Pounds per Acre ; but, thinking to 
make more Profit of it by Corn, he fow’d it with 
White Oats upon once Plowing; and it proving a 
dry Summer, he loft his Plowing and Seed ; for he 
had no Crop of Oats, and was forc’d to leave the 
Land as a Hallow to his Succeffor. 

Many more Inftances there are of this Failure of 


the Crop of Corn after St. Foin has been broken up, 
and not well till’d, | 


(a) The Poverty of this fort of Land, lying upon Slate or 
Stone, generally proceeds from the Thinnefs of it; and, if it were 
thicker, it would be good Land: Much of this Earth, being di- 
{fperfed among the Crannies or Interftices of the Slate and Stone to 
a great Depth, is reach’d by the Tap-roots of the St. Foin, but 
cannot be reach’d by the Roots of Corn; and therefore, when 
conftantly kept inTillage, is of fmallValue: Upon which account 


fuch Land is greatly improveable by St. Foin, even when fown in 
the common manner, __ hy ' 


J | a When 
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When St. Foin i is grown old and. worn out, as "tis 
Pathire is gone, and 


faid'to be when the. artificial 
the’ natural Patture 4s\ become infuficient « for - the 
famber of Plants! ‘that are on it, to be maintained ; 
and is fo poor, that it produces no profitable Crop, 
fo ‘that the, Ground jis thought proper to be plow’d 
up, and fown ‘with Corn, in order to be replanted 
(a); the moft effectual way to bring it into, Tilth 
ipeedily, is, to plow it up in the Winter, witha 


‘Four-coulter’d Plough, “and make it fit for Tur- fe 


hneps by the following Seafon; and if the ‘Turneps 
be well ho’d, and efpecially if fpent by Sheep on, the 
Ground, twill be in excellent Order to be fown with 


Barley the fol llowing Spring ; and then it may be 


drill’d with St. Foin among{ft the Barley. 


— 


To return to the Benefit Land receives by. having — 


been planted fome Years with St. Foin: All the Ex. 

perienc’d know, that Landis enriched by it but 

they do not agtee upon the Reafon why. . 
They aoree as to the ‘ On, but not the Arcri. 
Some are of Opinion, *tis becaufe the, St. Foin 


takes a different fort of Nourifhment to that of — 


(a) Or if you perceive, that there is a competent Number of 
Plants alive, and tolerably fingle; be they never fo poor, you 
may recover ‘them to a flourifhing Condition in the following 
manner, without replanting: Pulverize the whole Field in Inter- 
vals of about 'Fhree Feet each, leaving betwixt every Two of 
them Four Feet Breadth of Ground unplow’d. When the Turf 


of thefe Intervals, being cut by the Four-coulter’d Plough, is 


perfectly rotten, one Furrow made by dny fort of Plough will 
hoe one of thefe I ntervals, by changing the whole Surface of it. 
The poorer the Land is, the more: Hoeings will be required; and 
the oftener ’tis ho’d, with proper Intermiffions the Firft Year, the 
dtronger the St. Foin will become, and the more Years it will 
continue good, without a Repetition of Hoeing. 

The Expence of this cannot be great ; becaufe the Plough, in 
hoeing an Acre in this manner Nine times, travels no farthér 
than it muft to plow an Acre once in the common Manner. 

I need not tell the Owner, that the Earth of thefe Intervals 
muft be made level, before the St. Foin can be mowed. 


Corn: 
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Corn: But that think. is difproy’d in Chapter. of 
Change of Species, where “ts fhewn, that all Plants 
in the fame Soil muft.take the fame Food. | 7 


. * 


~ Mr, Kirkham. thinks St. Foin. has no collateral or 


horizontal Roots in the upper Part of the Ground 
where. the Plough tills for Corn ;, and therefore, has 
no Nourifhment from that Part of the Soil which 
feeds the Corn. This would be a very good Account 
for iit, were. it not utterly contrary. to Matter of Fact, 
as every one may fee. pi Ape at 
But fo far itis. right, that large (a) St. Foin draws’ 
the greateft Part of its Nourifhment from, below the 
Reach of the Plough ; and what. Part it does fecetve 
from the Staple is overbalanc’d by ‘the Second Crop, 
or After-leafe, being fpent by Cattle on the Ground; 
different from Corn, which is very near wholly main- 
tain’d by the plow’d Part of the Earth, and. is all 
carry’d: off. maid ps i 
For tho’ the under Siratum of Earth be much 
poorer than the upper ;. yet that, never having been 
drain’d. by any fort of Vegetables, muft afford con- 
fiderable Nourifhment to the Firft that comes there. 
And befides,-in-fuch Land.whofe Poverty proceeds 
from the Rain’s carrying its Riches too quickly 
down through the upper Stratum, the under Stratum 
muft be the richer (2) for receiving what the upper 


Stratum lets pafs unarrefted. 


(a) For large St. Foin, being fingle, ‘has large Roots, and very 
long, which probably defcend Twenty Feet deep :, Now, if we 
allow Four or Five Inches the Depth of the Staple, to afford a 
Supply equal to-'T'wo Feet below it, taking the lower Nineteert 
Feet Seven Inches together, upon this Com putation, the Part be- 
low the Staple gives the St. Foin about Nine Parts in Ten of ‘its 
Suftenance. . 

(4) In light poor Land the Water carrying fome impregnated 
Earth along with it down lower that it does in ftrong Land, that 
is more tenacious of fuch impregnated Particles, the under Strata — 
of ftrong Land are'dikely to ‘be ‘poorer than thofe of light 
mag. ee moi. eit phs se oge Ege 

r » Fis 
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Tis well known, that matiy Eftates have - been’ 
much improv’d by St. Foin; therefore there is no 


occafion to mention Particulars.” Only I will take 
notice, that the Firft in England was one of about 
One hundred and Forty Pounds per Annum, fown 
with St. Foin, ‘ahd “fold for Fourteen thoufand 
Pounds ; and, as I hear, continues, by the fame Im- 
provement, fill of the fame Value. This is, 1 fup~ 


pofe, the fame that Mr. Kirkbam mentions in Ox-— 


fordfbire. 


Another Farm of Ten Pounds per Annum Rent, 


which; whilft in Arable (2), was like to have endone 1 


tlie Terfant; but, being all planted with St. Foin by 
fhe Owner, was Jett at One hundred and Ten 
Pounds. ‘per Annum, and prov’d a good Bargain. 
‘Tf it ‘fhould be afk’d, Why St. Foin is an Im- 
provement fo much greater in. England, than’ in 
other Countries? it might be anfwer’d by fhewing 


the Reafon why Engli/b “Arable is of fo much ‘lefs 


Value than Foreign (4), where the Land is of equal 
Goodnefs, and the Corn produc’d of equal Price. 


G HA. PP... XII, 
Of LusERNE. 


L4 Lujferne is that famous Herba Medica fo much 
extoll’d by the Antients, 

The high Efteem they had of its Ufe appears by 
the extraordinary Pains they beftow’d on its Culture. 


(a): Thefe Eftates confifted of thin Slate Land; which, before it 
was planted with St. Foin, was valued at Two Shillings per Acre, 


and fome Part of it at One.Shilling per Acre (as I have been in- . 


form’d); and yet Oxcn are well fatted by the St. Foin it produces. 
(4) °Tis doubtlefs from. the. extraordinary Price of Ezglifb 
Labour above that of other Countries, occafioned by Engli/p 


Statutes being in this refpect ‘different from all other Laws i in the 
World. 


Tes 
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tts Leaves refemble thofe of Trefoil: It beats a 
blue Bloflom very like to double Violets, leaving a 
Pod like a Screw, which contains the Seeds about 
the Bignefs of broad Clover, tho’ longer, and more 
of the Kidney-fhape. 

The Stalks grow more perpendicular than any of 
the other Artificial Graffes that I know, flender, full 
of Knots and Leaves: *Tis of very near an equal 
Bignefs from Bottom to Top: When cut, if vigo- 
rous, the Stalks will fpring out again from the Stubs, 
immediately below where the Scythe parted them; 
which makes them the fooner ready for another 
Mowing ; an Advantage which no other Grafs has. 

It has a Tap-root that penetrates deeper into the 
Bowels of the Earth, than any other Vegetable fhe 
produces. | 

Tho’ one Luferne-root be much more tapet than 
another towards the upper Part of it, ’tis fometimes 
feen, that a fingle ho’d Plant of it has many of 
thefe perpendicular Roots, fome of them fpringing 
out from the very Branches of its Crown. 

Its Roots are abundantly longer than the Roots of 
St. Foin: I have One that meafures very near Two 
Inches Diameter: Thofe which are higher than the 
Ground have a Bark like a Tree. Upon this account, 
and by its Stalks fpringing again juft below the 
Place where cut off, and by the woody Hardnefs of 
its Stalks, when they ftand too long without cutting, 
it feems that E.nferne is of a Nature nearly approach- 


Luferne 
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-Luferne in Grafs is much’ fweeter than St. Foin, 

or any other Artificial or Natural Grafs. his, when 
-ho'd, may be given to Cattle cut green, for Six 
-Months.; but then care mutt be taken to (a) prevent 
their Swelling by its Lufcioufnefs, and not to give 
them too much at once,. until they be accuftom’d 
to it. + 

The Quantities of Luferne-feed annually imported, 
and fown without Succefs, not difcouraging People 
from continuing its Importation, fhews there is more 
need of a. fuccefsful way of Planting, than recom- 
¢mending. it in England. | ot 

I thall take notice of fome of the Reafons why I 
conclude there is no Hope of making any Improve- 
ment by planting it in England, in‘any manner prac- 
tis’d by the Antients or Moderns. rye 

I wonder how any one fhould attempt to plant it 
here, who has feen in Columella, and other Authors, © 
the Defcription of the manner the old Romans. plant- 
ed it in. They chofe out. the very belt Land, that 
was both pinguis and putris ; they dung’d and'till’d 
it to the greateft Perfection, and laid it out in Beds, — 
as we do. for Onions or Afparagus; they. fow’d it 


(2) The Swelling of Cattle by eating too much green Luferne, 
Clover, or Turnep-leaves, happens only to fuch as chew ‘the 
Cud, becaufe they {wallow more in lefs Time than other Cattle 
do; anda large Quantity of fuch lufcious Greens being fwal- 
low’d by a Beaft, fermenting to a great degree, heats and rarefies 
the internal Air, which by its Spring becoming too ftrong for 
that Column of the Atmofphere that enters at the Trachea, it” 
preffes the Lungs againft the Thorax fo clofely, that the W eight 
of the external Column is not of Force to open their Veficles, 
and then the Circulation of the Blood is ftopt, and the Beaft is 
firangled. | . aie et eee 
_,Mo& Farmers know how to prevent the Swelling, fo that now- 
a-days it fel‘om happens; but whenit does, there is an effeCtual 
way of curing it, if taken in time: They cut a Hole into the 
Maw near the Back in a proper mannier, whereat the rarefied Air 
tafhes.out, and the Lungs again perform their AGion of Re- 
{piration, ; 


very 


ya 
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very thick, for that miferable Reafon of enabling it 
by its Thicknefs the better to kill the Grafs. ‘The 
Beds being harrow’d very fine before Sowing, which 
was in the End of April, the Seed required to be 
{peedily cover’d, left the Sun’s Heat fhould fpoil it. 
But with. what Inftrument muft it be cover’d? For, 
after Sowing, the Place muft not be touch’d with 
Iron. At medica obruitur non aratro, fed lignets 
raftellis, ‘* Medica-feed is cover’d, not with .the 
¢ Plough, but with little (or rather light)wooden Har- 
© rows.’ Two Days Work (of a’ Team) were fpent on 
this Harrowing of one Acre. Some time after it 
came up, they fcratch’d it again and again with the 
fame wooden Inftruments: This was call’d Sarrition : 
Then by Runcation they weeded it over and over, Ne 
alterius generis herba invalidam medicam perimat. * Left 
© other Grafs fhould kill it whilft it was weak.*? The 
Firft Crop they let ftand till fome of the Seed fhat- 
ter’d, to fill the Ground yet fuller of Plants: After 
that they might cut it as young as they pleas’d; but 
muit be fure to water it often after cutting. Then 
after a few Days, when it began to fpring, they repeat- 
ed their Runcation; and {o continuing to weed out 
all manner of Grafs for the Firft Two or Three Years, 
it ufed to bring Four or Six Crops a Year, and laft 
Ten Years. ee 
__ Englifh Gardeners make Forty Pounds of an Acre 
of Afparagus, or Cabbage-plants, with half the La- 
bour and Expence that was beftow’d on an Acre of 
Roman Medica. : sia 
_ We know not the Price Hay and Grafs were at in 
Italy, whilft the Roman Empire was.in its Glory, and 
Rome, then the Metropolis of the World, drew the 
Riches of all Parts thither; its Price muft be then 
very high, | , ieee 
_ And the Romans had not only Servants, but plen- 
ty of Slaves, for whom they had fcarce fufficient 
Employment: This might leffen the Expence of this. 
ag 2 tedicus, 
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tedious Method of planting, and ordering the Me- 
dica. But when the Romans were brought down to 
the Level of other Nations, and in Danger of being 
Slaves, inftead of having them; and the Lands of 
Italy came to be cultivated by Italian Hands only ; 
they found fomething elfe more neceffary to employ 
therh in, than the Sarritions, Runcations, and Riga- - 
tions of the Medica. Their Labour being beftow’d 
in getting Bread for themfelves, they fubftituted other 
artificial Graffes of more eafy Culture, in the room 
of Medica, for the Food of their Cattle. They were 
fo bigottéed to all the Superititions of their Anceftors, 
that they were content to lofe the Ufe of that moft 
beneficial Plant, rathér than attempt to cultivate it 
by anew, tho’ more rational Method, when they - 
were become unable any longer to continue it by 
the old. ? 

Thus, as I take it, Superftition has chafed Medica 
From the Roman Territories; and fo little of it is 
planted there, that beyond the 4/ps I could not find 
one whole Acre of it. . 

Luferne makes’a steat Improvement in the South 
of France: There, when their low fandy Land is well 
prepar’d, and very clean, they fow it alone, in 
March, and at Michaelmas, as we do Clover: Their 
fowing it at thofe Seafons is of a double Advan= 

tace: Firft, It favesthe Labour of watering it, which — 
would be impracticable for fo many Thoufand Acres, 
as are there planted. Secondly, Thofe Seafons be- 
img much moifter than that wherein the Romans fow’d 
it, the Grub has Opportunity of eating more of it 
at its firft coming up; and often the Froft kills fome 
of it. By thefe Advantages the Ground is lefs-over+ 
ftock’d. | : : 

The Summers there are much drier than in Jtaly, 
fo that the Sun feorches up the natural Grafs, and 
faffers it not to come to a Turf till after fome Years 5 
and therefore has lefs need of Weeding. 4 “ . 


Chap, XI, Of Luserne. 197 

But as that natural Grafs increafes, the Crops of 
~Luferne are proportionably diminifh’d: And tho? 
Luferne is faid to laft Ten or Twelve Years; yet it 
is in Perfection only for a very few Years. Whilft it 
is at beft on their richeft Land, and in a kind Sum- 
- mer, they have at Seven Crops ‘Ten Tuns to an ACKe, 
as I have computed them from the Relation of fome 
of the Inhabitants of Pezenas. This was extraordi- 
nary ; for I obferv’d, that moft of their common 
Crops made a very thin Swarth. 

When the Ground begins to be turffy and hard, 
many of the Luferne-plants die, and the reft fend 
up very few Stalks : The People know this is the De- 
ftruétion of it, and therefore I have feen fome of them, 
in that Cafe, half-plow it, thinking thereby to de- 
ftroy the Turf: This does for a time much ftrengthen 
the Luferne-plants; but it fo much ftrengthens the 
Grafs alfo, that the Turf grows the ftronger; and 
then there is no Remedy but to plow it up, make 
the Ground clean, and replant ir. | 
_ In more Northern Climates, where it rains oftener, 
the Ground fooner becomes hard ; and.in the Land 
otherwife moft proper for Luferne, the Grafs grows 
infinitely fafter, and will be as ftrong a Turf in Two 
Years, as in the hot Countrics in Ten. Upon this 
account, about Paris, even near the Walls, they 
plow up Luferne, and fow St. Foin in its room, 
becaufe that endures Grafs and hard Ground better, 
tho’ it brings but One Crop a Year, or Two at 
moft.. 

And in many Places in Frachea Comité and Swiizer- 
Jand, 1 have feen Luferne in the Corners of Vineyards, 
not above Two or Three Perches together, which 
they will at any Expence have to cure their Horfes 
when fick; fince they cannot obtain, by their Culture, 
Quantities fuficient to maintain them as their ordina- 
ry Food, there being too much Rain, and too little 
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of the’ Sun’s violent Heat, to prevent the {fpeedy 
Increafe of Grafs amoneft it. ie 

How then can we expect Succefs in fowing it in 
England, where Rains are yet more frequent, and the 
Sun is weaker? ’Tis not One Year in Ten that the 
natural Grafs is here fcorch’d up. In our rich Land 
the Grafs comes to a Turf very foon, and poor Land — 
will not by the common Sowing bring Luferne to 
any Perfection, tho’ no Grafs fhould annoy it. 

I have here feen Part of a Meadow Breaft-plow’d, 
and, when the Turf was dead, dug up and planted as © 
aGarden: Afterit had been drill’d with Carrots, ho’d, 
and made, in all Appearance, perfeétly clean, it was 
fown with Luferne, which came up and flourifh’d — 
very well the Firft Year, and indifferently the Second ; 
but, after that, the Grafs came, and the Luferne grew 
faint; and in Three or Four Years time there was no 
more left, but juft to fhew by here-and-there a fingle 
poor Stalk, that there had been Luferne fown, ex- - 
cept one Plant of it, which was cleanfed of Graf 
the Third Year; andthis recover’d, and fent up abun- 
dance of Stalks for Two Years after it; and then 
the Grafs returning, that Plant dwindled again. 

I have often try’d it in the richeft Part of my 
Garden, and conftantly find, that, however vigoroufly 
it grows at the Firft, yet it foon declines, when the 
Grats appears amongtt it, which is always the fooner, 
by how much the Soil (in England) is richer, unlefs 
the Spade or Hoe prevent it. | 

Here have been alfo many Fields of a poorer white- 
ifh Soil fown with it, which are not very fubject to 
be over-run with Grafs, as the rich Land is; and 
tho’ thefe were fo well till’d as fcarce any Grafs ap- 
pear'd, during the many Years the Luferne liv’d 
therein, yet it never grew to any Perfection here 
neither; nor was there any One Crop worth much 
more than the Cutting, it was always fo poor, thin, 
and fhort. And, by what Intelligence I can get, all 

I ER: 
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Experience proves, that eyery Soil in this Mand is too 
rich, too poor, or too cold, for the Luferne Im- 
provement by the common Hufbandry. 

I believe every one will be confirm’d in this, who 
fhall upon full Inquiry find, that, amongft.the great 
Quantities which have been fown in this Kingdom 
in that manner, never any of it was known, to con- 
tinue good and flourifhing Three Years ; and that, 
on the contrary, never’ any one Plant of it in any. 
warm Soil, cultivated by the Hoeing manner, was 
known to fail here, or in any other Country, as 
long as.the Hceing (or Digging about it, which is 
equivalent) was continued to it with proper .Re- 
petitions. 

A Multitude of fiuch ho’d Plants have | known, 
and are now to be feen in both poor and rich Lands : 
Therefore it feems poffible, that Thoufands of Eng- 
lifo Acres may be capable, by the Hoeing Culture, 
to produce Crops of Luferne every Year for an Age, 
For as the greater Moifture, and lefs intenfe Heat of 
this Climate, are, upon the accounts mention’d, inju- 
rious to Luferne, yet this is only to fuch as is fown 
and cultivated in the common manner, becaufe our 
Climate, upon the very fame accounts, is very advan- 
tageous to ho’d Luferne. } 

In hot Countries,’ when the Summer is drier than 
ordinary, the Sun fo fcorches it, that they have fewer. 
and much poorer Crops, than in moifter Summers; 
viz. only Four or Five, inftead of Six or Seven ; but, . | 
in the drieft Summer I ever knew in England, ho’d 
Luferne yielded the moft Crops. 

Our Summer Days are longer, have more.of the 
Sun’s Warmth; and lefs of his fiery Heat; he che- 
rifhes, but never burns Luferne, or any other ho’d. 
long Tap-rooted Plant in Exgland. 

The well ho’d Earth, being open, receives and re-. 
tains the Dews; the benign folar Influence is fu-., 
cient to._ put. them in Motion, but not to exhale.them. 

O 4 from 
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from thence, The Hoe prevents the Turf, which 
would otherwife by its Blades or Roots intercept, and 
return back the Dews into the Atmofphere, with the 
Affiftance of a moderate Heat. So that thisHufbandry 
fecures Luferne from the Injury of a wet Summer, 
and alfo caufes the Rain-water to fink down more 
{peedily, and difperfe its Riches all the Way of its 
Pafflage ; otherwife the Water would be more apt to 
ftand on the Surface, chill the Earth, and keep off 
the Sun and Air from drying it: For, when the Sur- 
face is dry and open, Luferne will bear a very great 
Degree of Heat, or grow with a mean one. I have 
feen this ho’d Luferne, in a fheltry Place of my 
Garden, fo much grown in a mild Winter, as to be 
meafured Fourteen Inches and an half high at Cérij- 
mas; and avery large fingle Plant of it, which had 
not been ho’d for Two Years. before, was laid bare | 
- by digging out the Earth all round it a Foot deep, 
to obferve the manner of its Tap-root ; and then the 
Earth was thrown in again, and the Hole fill’d up, 
This was on the Twenty-feventh of September. Upon 
this mellowing of the Soil about it, it fent out more 
Stalks in Oéfober, than it had done in the whole Sum- 
mer before; they grew very vigoroufly, until a great 
Snow fell in December, which alfo preferv’d the Ver- 
dure of them, till that was melted away, and a 
black Froft came after it, and kill’d thofe Stalks. It ig 
probable this Plant fent out immediately new fibrous 
horizontal Roots, which did grow apace. to extraé 
the Nourifhment from this new-made Pafture, in pro- 
portion to the quick Growth of the Stalks, which in 
Summer have been meafured, and found to grow in 
- Height Three Inches and an half in a Night and a 
' Day; this being almoft One Inch in Six Hours, 
And it has been my Obfervation, that this Plant, in 
hot and cold Countries, thrives both with a much 
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Hoeing always gives it, a very little Heat above, _ 
and the Moifture alone (which is never wanting to 
the deep. Tap-root) fuffice, and that Plenty of Food 
enables it the better: to endure the Extremes of either 
~ Heat or Cold. Ogee s 

We need not much apprehend the Danger of Eng- 
ih Winters; for Luferne will endure thofe which 
are more rigorous. In the Principality of Nenfchatet 
the Winters are fo fevere, as to kill ail the Rofemary 
left abroad ; yet Luferne furvives them there: ‘This 
proves it more hardy than Rofemary, which is plant- 
ed for Hedges in England; and here is {carce twice 
in an Age a Froft able to kill it. | 

I have one fingle Luferne-plant in a poor Arable 
Field, that has ftood the Teft of Two-and-twenty 
Winters, befides the Feeding of Sheep at all Seafons, 
and yet remains as {trong as ever, What Quantity 
of Hay this Plant yearly produces, cannot be known, 
becaufe at thofe times that Cattle are kept from it, 
the Hares conftantly crop it, being fweeter than any 
ether Grafs. ) 
But this happens to be fortunately fituate, where 
*tis not altogether defticute of the Benefit of Hoeing. 
Tis in anAngle, where, every time the Field is till’d, 
the Plough goes over it in turning from the Furrows 
of one Land and one Head-land ; but it is after the 
Plough is lifted out of the Ground, and turn’d up 
en one fide, fo that the Share only breaks the Turf 
very {mall all round it, without plowing up the Plant; 
Yet it has efcaped it fo narrowly, that the Fin of the 
Plough-fhare has fplit it into Four Parts, Three of 
which remain, and grow never the worfe; but the 
Fourth is torn off, and the Wound heal’d up. 

By the extreme hard Winter that happen’d about 
the Year 1708. or 1709. fome ‘of the Luferne in 
Languedoc waskill’d: Yet this was no Argument of 
its Tendernefs, but rather the contrary ; becaufe then 
all the Olive-trees and Walnut-trees were there Sate 

az the’ 
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tho” the greateft Part of the Luferne efcaped unhurt: 
And I did not hear One Walnut-tree was kill’d that 
Winter in England.» Perhaps thofein France, having 


been accuftom’d to much hotterSummers,were unable 


to endure the Rigour of the fameWinter, that could 


do, no Harm to the fame Species in England, where — 


our Winters do not feem to exceed fome of theirs in 
Cold, fo much as their Summers.do ours in “Heat. 
And fince the Extremes are not fo far afunder here, 
the fame Degree of Cold may ‘to our Plants feem 
tepid, which to thofe in Languedoc muft feem -ri- 
gorous, differing in a more remote Degree from the 
oppofite Extremity of Heat in Summer. . 

And,. befides the Difference, of Heat and Cold in 
different Climates, there is another more neceflary to 
be obferv’d ; and that is, the Difference of the Hardi- 
nefs in different Individuals of the fame Species : 


The fame Froft that kills a faint languifhing Plant of — 


Luferne, will be defpis’d by a robuft one, which, 
being well fed by the Hoe, becomes a Giant cloath’d 


and fenc’d with a thick Bark, that renders it impreg~ — 
nable againft all Weather; its Rind is to it-a Coat of 


Mail or Buff, impenetrable by Froft: But the un- 


ho'd is generally {mall and weak; its thin tender Bark 


expofes it almoft naked to theFroft ; it being, for want 
of a fufficient Pafture, ftarv’d and. half-dead already, 
*tis the more eafily kill’d by the Cold. | 

I formerly liv’d fome Years in Languedoc, where 
are many. Hundred Acres of Luferne; and I never 
could find a very large Plant amongft it, unlefs in 
fuch Pieces as had been plow’d up, till’d, and fown 


with Corn: Here indeed thofe Plants. that remain’d: 
(as always fome would do) grew. to an:extraordinary. 


Bulk; and One of thofe fingle till’d Plants did feem 
to produce a greater Quantity of Stalks, than Twenty: 
of fuchas had not been plow’d up 3 and as there were 
no large Plants amongft the unplow’d, fo there were 
no-fmall amongft the.plow’d ones. . The fame ting 
| has 


Chap. XI. Of LUSERNE. 203 
has been obferv’d in all othér Places where Luferne 
hae weet plow A C2) gre fe i 
And in Wiltbire feveral Grounds of it ftood fome 
Years without ever coming to a Subftance to be of any 
Value, tho’ the Land was whitifh, and fcarce any Grats 
appear’d among ft the Luferne ; and ‘therefore its Poor- 
nels was thought td “proceed from the Soil’s being 
improper ; but when it ‘had been broken up, and fown 
feveral Years with Corn, and afterwards lain down 
with St. Foin, all the Luferne-plants which remain’d 
(and they were many) grew large and ftrong, fhoot- 
ing up a Yard in Height foon after’ the St. Foin was 
cut; and if there had been a competent Number of 
them undeftroy’d by the Plough, they would have 
yielded Crops of an. extraordinary Value, where be- 
fore Plowing it grew but few Inches above the 
Ground. ee 
It feems that in this fort of Land the Earth grows 
ftale, ere the Luferne arrives at a Tenth Part of its 
Stature: But this is moft remarkable, that Tillage 
transforms thofe Luferne-plants from Dwarfs to 
Giants; and then they are able to contend with, if 
not conquer, fo ftrong Plants as St. Foin is, tho’ 
before Plowing they were unable to refift the Depre- 
dations of a few hairy Spires of Grafs...’ nae 
Since Tillage can thus recover Luferne, after it has 
Jong languifh’d in the loweft Ebb of Life, and reftore 
it to Health, Youth, and Vigour, and augment its. 
Stature even after it has pafs’d the Age of its full 
Growth; to what Bulk would it arrive, regularly 
planted, and ho’d from its Infancy to Maturity, with- 
out any-Check to ftint it! : 
We can never know how poor a Soil will bear this 
Plant, ‘unlefs it be try’d by the Hoeing Culture. 
For ‘tis wondrous how fo great a Man as Dr. 
Woodward thould imagine, that Difference of Soil 


(2) This Plowing is a Hoeing to the Luferne. as aE i can a 
“ir fhould 
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fhould be the Reafon why Apples in Herefordfbire, ~ 
and Cherries in Kent, fucceed better than in other 
Places, when in truth they are feen to profper as well 
almoft all over Exgland, where planted, cultivated, . 
and preferv’d. ! | es 

~ [believe Plants are more alter’d as to their Growth, 
by being cultivated or not, than by Change of Cli- 
mates differing in very many Degrees of Latitude. ~ 
I fay, in their Growth, not always in their Fruit; for 
tho’ a Peach-tree, well cultivated in a Standard, will 
grow here vigoroufly, and be very beautiful; yet 
its Fruit will be of little Value, unlefs it be planted 
againft a good Wall: So Luferne, unlefs cultivated 
upon a well expofed Gravel, will yield little Seed in 
England. ' 

The Soil to plant it on is either an hot Gravel, a 
very rich dry Sand, or fome other rich warm Land, 
that has not an under Stratum of Clay, nor is too 
near the Springs of Water; for, if the Earth below 
be of a cold Nature, which I take to be occafion’d 
by its holding of Water, the Luferne will not long 
profper therein, of whatever Sort the upper Stratum 
of Earth may be: This may be guefs’d at by the Ve- 
getables a Soil naturally produces, as Fern, and the 
like; which, Mr. Evelyn obferves, do indicate a Soil 
fybjcét to Extremities of Heat and Cold; and con- 
demns fuch a Soil as accurfed. I agree to that Sen- 
tence, as far.as relates toCold;. but.am not fatisty’d of 
its abounding with Heat; and I am fure I know fome 
Land very fubject to Fern, which is very far from 
being barren, when well cultivated, and well fuited 
with Vegetables; but, from among. thefe, Luferne 
muft be excluded. | . 

Luferne in hot Countries grows beft near Rivers, 
where its Roots reach the Water, which helps to 
mitigate the exceffive Heat of the Climate ; but here 
the Heats are fo moderate, that if Luferne-roots are 
in Water (for “ris that that makes Earth cold) it. di- 

f | minifhes 
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minifhes too much’ the juft Proportion of Heat, 
which Luferne requites. — ‘ri 

he natural Pootnefs of an hot Gravel may be com- 
penfated by Dung, more Heat, and the Benefit of 
the Hoe. 

The natural Richnels of the other forts of Land 
_ being increafed by hoeing and cleanfing it from Grafs, 
Luferne will thrive therein with the lefs Heat ; for 
what the Soil wants of one of thefe Two Qualities, 
muft be made up with the other; and it has grown 
high in ho’d rich Ground at Chri/tmas, when that in 
LLand of an hotter Nature, but poorer, has not been 
able to peep out, for want of more Nourifhment: 
So, if rich Land be clayey, very wet and cold, tho’ 
very rich, it requires much Heat, for as high a 
Growth of Luferne at Midfumimer. 

The beft Seafon of planting it in England is in 
April, after the Danger of Froft 1s over; for a fmall 
Froft will deftroy the whole Crop, when the Plants 
firft appear ; and too much Wet, with cold Weather, 
will rot the Seeds in the Ground; fo that about the 
Middle of April may be generally efteemed as the 
beft Seafon for fowing this Seed. 

The ho’d Plants of Luférne having larger Roots, 
and yielding more Crops than thofe of St. Foin, 
Reafon feems to require, that the Number of the 
former be lefs. 

But, on thé other hand, if we confider, that as 
the Luferne-roots exceed the St. Foin in Bignefs, fo 
they alfo do in Length, by as great a Proportion ; 
being generally lefs taper, and as they go deeper, 
they have more Earth to nourifh them; they alfo 
require a better Soil, and more frequent Aids from 
the Hoe; and, by their extraordinary quick Growth, 
receive a fpeedier Relief from it, than the Roots of 
St. Foin do. | 
' Thus, if by reaching deeper ina better Soil, and 
being mote ho’d, Luferne receives, from a we 

Perc 


206 Qf Luserne, Chap. XIE - 
Perch of Ground, Nourifhment in a proportion 
double to that whereby its Roots exceed thofe of St. 
Foin in Bignefs, then I do not fee why we fhould 
not leave the Number of Luferne- plants double to the 
Number of thofe we leave in St. i oin. 
- But if the-Excefs of Nourifhment were no more 
than the Excefs of Bignefs of Roots, I think an equal 
Number of Plants fhould be left in Luferne, and in 
St. Foin: Yet fince the hot or cold Conftitution of a 
Plant, and alfo the Quantity ir can produce, ought 
to be confider’d, as well as its Bulk, in relation to the 
Nourifhment it requires, more Trials are neceflary 
for determining the exact Number of Luferne-plants 
proper to be plac’d on a fquare Perch, than have 
been hitherto made. ths, yin ew 
Perhaps it will be thought heterodox to maintain 
by any Arguments, that to err in falling fomewhat 
fhort of the juft Number, is not of worfe Confe- 
quence, than exceeding it. 3 ope 
Where they ftand at Four or Five Inches afunder 
in the Rows, ’tis obferv’d, that tho’ the Intervals be- 
twixt the Rows be wide, yet the Plants are much the 
larger, and produce more that ftand in the outfide 
Rows (the Ground. without being clean); and efpe- 
cially thofe at each End of the outfide Rows, that 
isy the Corner-plants, are largeft of all. I need not 
fay, that had all the other Plants as much Room and 
Tillage as the Corner ones have, they would be as 
large, and produce each as much Hay; for thofe 
which ftand perfeétly fingle in Places by themfelves, 
are feen to be latger, and produce more, than 
thofe Corner ones; and of the larger and longer 
Roots our Stock does confift, the more Nourifh- 
ment they are capable of taking, as has been fhewn. 
Where fome Plants of the Luferne have been planted 
Two Feet afunder, in poor dry Land, which was 
kept clean from Weeds, and frequently digged, each 
Plant has fent forth upward of Three hundred Pegs 
| and 


? 
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and thefe have been Six or Seven Inches high by the 


. Middle of March. 


And it muft be likewife obferv’d, that the Crop 
will be produc’d in proportion to the Nourifhment 


it receives ; for if the moft gigantic Luferne-plant, 


which, when pamper’d by the Hoe, has made a 


Produce more like a Tree than an-Herb, remains a 


few Years without that or fome equivalent Culture, 
it will by little and. little ceafe to produce more. than 
a few poor fickly Stalks, juft to fhew its Species; and 
then, if this Culture be repeated, will recover its, pri- 
ftine. Strength, and yield as great a Crop as ever; 
but, if that be longer omitted, will die: The Vaftnels 
of its Root avails nothing, unlefs it has Food in pro- 
portion to it. 

Hence it appears, that the moft fatal Difeafe.in- 

cident to Luferne is ftarving.; and that rarely fuffers 
any of its Plants to arrive at the full Period of their 
Growth or Age; it prevents their Fertility even in 
the Prime of their Youth, and kills them before 
they have liv’d out Half, or perhaps the Tenth Part, 
of their Days. How long its Life might otherwife be, 
nobody knows, unlefs a Plant could be found. to 
die when well fed; for when it is, ’tis fo tenacious 
of Life, that, I am told, beheading will not difpatch 
it (a), 
_ *Tis therefore necefflary, that our Rows be plac’d 
at fuch.a Diftance,. as that their Intervals may be wide 
enough for the Hoe-plough to raife an artificial 
Pafture, fufficient. to fuftain the Number. of Plants 
in them. | | 

Whoever fhall make Trials of this Hufbandry 
(for that is all I propofe to others), I. would advife 
them to begin with Rows that. have Intervals. of 
Thirty-three Inches; for, if they begin with much 
~ (a) ButI have cut off the Heads of fome myfelf to try, and 
could not find that any one would fprout ag:in, tho’ S¢. Foin 
will; perhaps I tried at the wrong Seafon. Swe 
| narrower 
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farrower Diftances, they may be by that means dif 
appointed of Succefs: But tho’ they fhould after-~ 
wards find a Way to hoe them at fomewhat nearer 
Diftances ; yet the Lofs of a few Perches of Ground 
would not be much; neither can they be wholly loft, 
fince the Roots of thefe Plants may be prov’d to ex- 
tend much farther horizontally, than from Row to Row — 
at that Diftance. And the wider the Intervals are, the 
more Earth will be till’d in a Perch of Ground; be- 
caufe Six Rows, which will be therein at Thirty- 
three Inches. Diftance, will admit the Hoe-plough to 
till more Earth, than Nine Rows at Twenty-two 
Inches Diftance from each other: And, befides, ’tis 
not proper, that, every time of hoeing, the Plough 
fhould come very near to the Plants, unlefs when 
Grafs comes amongft them; and then they may, in 
Thirty-three Inch Spaces, be perfectly cleanfed in this 
manner; viz. Plow a good Furrow from each Side 
of every Row; and then with Harrows, or other In- 
ftruments proper for that Purpofe, going crofs them, 
you will pull out both Earth and Grafs from betwixt 
the Plants ; then, after a convenient Time, plow thefe 
Furrows back again to the Rows ; this will in a man- 
ner tranfplant the upper Part of the Roots, and bury 
the Grafs, tho’ it be not dead, by lying open to be 
dry’d by the Sun: Then harrow the Ground to break 
it more, and to level it, and go once over it with a 
very light Roller, to the end that the Hay may be . 
raked up the cleaner. a 

Iam aware of the common Prejudice, which is, 
that People, when they have never feen a Plantation 
of thefe Plants in Perfection, are apt to form to 
themfelves the Idea of fuch fmall ones as they have 
been ufed to fee; and thence imagine it impoffible 
that this (tho’ a double) Number fhould be fufficient 
to make a.Crop. But they might, with equal Rea- 
fon, imagine the fame of Apple-trees at a Year's 
Growth, which are lefs than thefe at the- a? 

: an 
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and fo plant a Thoufand Trees in the Room ‘proper 
for one. The Antients direét the planting of Seven- 
teen Cytifus Plants ina Perch of Ground; and I do 
not believe, that ever thofe Seventeen could yield a 
Crop equal to Two hundred Twenty-four Luferne- 
plants ; for as many Ounces of Hay as each ‘of thefe 
yields, fo many Ton of Hay will one Crop of an 
Acre produce: Thus by weighing the Product of one 
Plant (fuppofing them all equal) the Quantity of the 
‘Crop may be determin’d, and prov’d greater than 
Fancy from their Number reprefents. 


April 14. One fingle unho’d Plant of Byes 
Luferne had Thirty-one Stalks, which, by¢ 23 ‘o 
Silver Money, weigh’d green none | 

24. The fame dried to Hay, weigh’d 6 6 

14. The Stalks of one fingle ho’d Lu-? 
ferne-plant green, weigh’d —— ‘ 5 Basta? 

24. The fame dry’d a 146 


Row, being Five indifferent Plants, weigh’d 
green one Pound and an half Avoiraupois 
24. Dry’d to Hay, it weigh’d — 28 6 
-a=. One Foot of an ho’d Row, being | 
One hundred and Sixty Stalks of Two Lu- 
“ferne-plants of Six or ‘Seven Years old, 
weigh’d Two Pound green — 
But the famedry’d, to the 9th of May, 
weigh’d no more than — ‘ 
Which laft is about Three Tons to an Acre. 
This I am certain. of, that the leaft competent 
Number of Plants will bring the greateft Number of 
‘Crops; fince I fee the Stalks of a fingle ho’d Plant 
grow higher in'Fifteen Days, than one amongft near 
Neighbours does in Thirty Days. | 
The greateft Difference between the Culture of this 
and St. Foin is, ‘that Luferne-rows fhould be more 
‘grown, before the Plants be-made fingle in them by 
the Hand-hoe, left the Fly fhould deftroy fome 
2 : P after- 


14. Eighteen Inches in Length of i 


ora 
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afterwards, -and then they might become too thin. — 


¥ 


For Luferne is fometimes eaten by the Fly, as Turneps 
are, tho’ St. Foin be never liable to that Misfortune, — 


if fown in a proper Seafon... Luferne mutt alfo be 


more frequently ho’d (@), in fome, Proportion to the 
more frequent Crops it produces. | 

I hall not go about to compute the Difference of 
Expence beftow’d in the Roman Culture and in this 5 
yet it will appear theirs was incomparably more 


chargeable, and that that Excefs of Charge was occa- 


fioned by their Error in the Theory of Hufbandry, 
They fow'd it fo thick, that the Plants muft needs 


¥ 


be very fmall; and when Ten of them were no bigger _ 


than one good fingle ho’d Plant would have. been, 
-in the fame Space of the Earth’s Surface, they could 
have but a Ninth Part of the Earth’s Depth, which 
the one would have had. The Defect. of Depth 
muft be therefore made up, in fome meafure, by the 
extraordinary Richnefs of the Surface. Upon, this 
Account few Lands were capable of bearing Medica. 
Their fowing it fo late made the firft Waterings ne- 
ceflary ; and the Shortnefs of the Roots. required the 
repeated Rigations, after the Crops were cut: For 


(2) The Hoe-plough is the Inftrument to bring it to Perfec- 
tion ; but then J doubt it muft lie fill fome Years, left the plow'd 
Earth injure the Hay that is made upon it; and when it is come 
toa Turf, and the Luferne wants renewing, the Four-coulter’d 
Plough is the-only Inftrument thatcan prepare the Turf to be 
kill’d, and cure the Luferne; which Plough muft be ufed in the 


following manner: ‘Turn its Furrows toward one Row, and from 


the next ; that is, plow round one Row, and that will finifh Two 
Intervals, and fo on; and the next Plowing muft be towards 
thofe Rows, from whence they were turn’d the firft time; take 
care the firft Furrows do not lie long enough on the Rows to kill 
the Plants, which will be much longer in Winter than in Sum- 
mer. But you may leave every Third or Fourth Interval unhoed 
for making the Hay on, which will be yet more beneficial, if the 
Swarths in mowing fhould fall thereon. This umhoed Interval 
may be plowed when there is occafion, and another left in: its 


- ftead. | 
Columella 
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Columella faith in Lib. ii. Cap. 11. Cum fecueris autem 
fepius eam rigato, But had it been cultivated by the 
-hoeing Method, the Tap-roots would have defcended 
as deep as a Well, ‘and, from the Springs below, 
have fent up Water to the Plants, befides what the 
Hoe would have caufed the horizontal Roots to re« 
ceive from. Dews at the Surface above. At how much 
a cheaper Rate Water is fupply’d by thefe means, 
than by carrying it perhaps a great Way, and then 
{prinkling it by Hand over the Beds, which were 
made Ten Feet wide between Path and Path for that 
Purpofe, let any one judges as alfo what a labori- 
ous LTafk it was to pick out the Grafs with Fingers - 
from amongft it, in the hard dry Ground in the Sum- 
mer, after mowing the Crop, as Columella directs in 
his foremention’d Chapter, which the Horfe-hoe would 
have done with Eafe, at a Twentieth Part of that 
Expence. However, fince they faw the Medica was 
as impatient of Grafs as the Vineyards were, *tis 
a Wonder they did not give it the fame Culture with 
the Bidens, which would have been much better and 
cheaper, than to cleanfe the Medica with Fingers. 
Indeed Fingers were made before the Bidens ; but 
fure the Effect of its Ufe, in raifing Juices to the 
Vine, had infpired the Romans with more judicious | 
Speculations, than to give that for a Reafon why 
they ho’d the Medica with their Fingers, rather than 

with the Bidens. 

Oh! But this was made with Tron, and ‘Medica 
had, in thofe times, an Antipathy to Iron; and 
after it was fown, the Place muft not be touch’d by 
that Metal ; therefore the Seed muft not be cover’d 
with a Plough, nor with Iron Harrows. But if they 
had made Trials enough, to know that half an Inch 
was a proper Depth to cover this Seed at, thefe Vir- 
tuofi would have been convine’d, that it had no lefs 
Antipathy to thefe Inftruments, of what Matter fo- 
eyer they were made, if they bury’d it Five or Six 

| ee Inches. 
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Inches deep, which the Plongh muft do, and the 


Weight of Iron Harrows in fuch fine Ground, not — 


much lefs. Had the Plough been all of Wood, the 
-Furrow would have lain never the lighter upon the 
Seed; and if the wooden Harrows had been loaded 
with a Weight capable of :prefling it down as deep, 
it would have been no more able to rife, than if it 
had been buried with Iron Harrows: This Columella 
feems to be fenfible of, when he fays, Rafellis lig- 
neis; viz. That it was not fufficient for them to ‘be 
made of Wood, unlefs they were diminutive; for 
then they were light ones. *Tis probable the Plough 
fuffer’d none to come ‘up, and the heavy Harrows 
very few, tho’ perhaps Plants enough, had they cal- 
culated what Number were fufficient: But unlefs the 
Ground. were cover’d :with them at: firft, at feems 
they had not Patience to wait till the Plants grew 
large enough, to fill w-with a bare competent Num- 
ber ; and thought it not worth while to weed and 
water, what they fanfied to be an infufficient Num- 
ber. ’? Twas expected that the Thicknefs of the Plants 
fhould help'to kill the Grafs : Yet upon due Obferva- 
tion ’tis found, that when their exceffive Numbers 
have brought a Famine amongft them, they are fore’d 
to prey upon one another; and tho’ the ftronger fur- 
vive, yet-even thofe are fo weaken’d by Hunger, 
that they become the lefs able to contend with Grafs, 
whofe good Fortune it was, that Superftition would 
not permit the Aomans to interpofe, by attacking it 
with Iron Weapons. © é 


I hope thefe Hints may be improv’d for the Abo- 
lition of old Errors, and for the Difcovery of new: 


Truths ; to the end that Luferne may be planted in 
amore reafonable Method than has been commonly 
practis’d : And when the Theory is true;*’tis im- 
poffible the Practice fhould be falfe, if rightly: ap- 
ply’d; but if at failof Succefs, the Event will be a 
shh : | 3 : - Proof 


Ar 
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Proof either of a Mifapplication, or that the Theory 
is falfe, 

Luferne fhould be order’d for Hay in the fame 
manner, as is direéted for St. Foin in the foregoing 
Chapter: But it muft be obferv’d, that Luferne 1s 
more worfted: by being fuffer’d to furvive its Virgi- 
nity before cutting; and therefore the richeft and 
moft nourifhing’ Hay is cut whilft the Stalks are 
fingle, without any collateral Branches fhooting out 
of thems and when they are fo, neither Bloffoms nor 
even their Buds appear. But of that fown in the 
old Fafhion, the laft Crops, for want of a new Sup- 
ply of Nourifhment, grow fo flowly, that ere it is 
high enough to be cut, the Bloffoms are blown out, 
and the Stalks tho’ very fmall, are become woody, 
bard, and dry, and make. the Hay nothing, near fo 
nourifhing as that of the firft Crops. 

But in that which is ho’d, the laft Crops of it will; 
by virtue of the greater Quantity of Nourifhment it 
receives, grow falter, and be of an Height fit to cut 
before bloffoming, and thence being as young and 
vigorous, make as good Hay as the firft Crops; fo 
that. Hoeing does not only procure more and. larger 
Crops, but alfo better Hay. 3 

This is moft certain, that unlefs we can keep our 
Luferne pretty clean from natural Grafs, we cannot 
expect it to fucceed, let the Soil be never fo 


proper. 
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CHAP. XW, 


Of Change of Species. 


1. That Plants of the moft different Nature feed on 
the fame Sort of Food. | ; 

Il. That there is no Plant but what muft rob any 

other Plant within its Reach, | 


Ill. Thai a Soil which is proper to one Sort of Ve- 
getable once, is, in refpect of the Sort of Food 
at gives, proper to tt always. : 


F any one of thefe Three Propofitions be true, as 

I hope to prove all of them are, then it will fol- 
low, that there is no need to change the Species of 
Vegetables from one Year to another, in refpect to 
the different Food the fame Soil is, tho’ falfely, fup- 
pofed to yield(a).  ~ : frie 
- The common Opinicn is contrary to all thefe (as 
it muft be, if contrary to any one of them): And 
fince an Error in this fundamental Principle of Ve- 
getation is of very ill Confequence; and fince Dr. 
Woodward, who has been ferviceable in other refpeéts 
(2) to this Art, has unhappily fallen in with the Vul- 
gar in this Point; his Arguments for this Erfor re- 
quire to be anfwer’d in the firft Place, 


(a) For if all Plants rob one another, it muft be becaufe they 
all feed on the fame Sort of Food; and, admitting they do, there 
can be no Neceflity of changing the Species of them, from one 
Soil to another ; but the fame Quantity of the fame Food, with 
the fame Heat and Moifture which maintains any Species one 
Year, mult do it any other Year: 

(6) By proying in his Experjments, that Earth is the Pabulum 
of Plants, 

The 
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The Doétor fays, (c) ¢ It is not poffible to imagine 
< how one uniform, homogeneous Matter, having its 
‘ Principles, or original Parts, all of the fame Sub- 
© ftance, Conftitution, Magnitude, Figure, and Gra- 
‘ vity, fhould ever conftitute Bodies fo eoregioully 
< unlike, in all thofe refpeéts, as Vegetables of dif- 
‘ ferent Kinds are; nay, even as the different Parts 
‘ of the fame Vegetable. 

¢ That there fhould be that vaft Difference in 

‘them, in their feveral Conftitutions, Makes, Pro- 
‘ perties, and Effects, and yet all arife from the very 
< fame Sort of Matter, would be very ftrange.’ 

Anfwer. ?Tis very probable, that the terreftrial 
Particles which conftitute Vegetables, tho’ inconceiv- 
ably minute, may be of great Variety of Figure, and 
other Differences; elfe they could not be capable of 
the feveral Ferments, @c. they muft undergo in the 
Veflels of Plants. Their Smalnefs can be no Objec- 
tion to their Variety, fince even the Particles of Light 
are of various Kinds. | 

But as the Doétor afferts, ‘ That each Part of the 
© fame Vegetable requires a peculiar fpecific Matter 
« for its Formation and Nourifhment ; and that there 
“© are very many and different Ingredients to go to 
* the Compofition of the fame individual Plants ;’ 

From hence mutt be inferred, that the fame Plant 
takes in very many and different Ingredients (and it 
is proved, that no Plant refufes any Ingredient(d) 
that is capable of entering its Roots. Tho’ the ter- 
reftrial Particles which nourith Vegetables, be not 
perfectly homogeneous; yet moft of the various 


(c) In Philof. Tranf. No. 253. 
. (d) Dr. Grew, in his Anatomy of Plants, by microfcopical 
knfpection, found, that the outer Superficies of Roots was of a 
fpongy Subftance; and ’tis well known, that no fuch Body can 
_ ¢efufe to imbibe whatever Liquor comes in Conta& with it, but 
will by its fpringy Porofity abforb any fort of Moitture. | 
ie ote Pry . . Taftes 


pets 
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Taftes and Flavours of Plants. are made in and by 
the Vefflels (e). ) : - 
Door Woodward fays, * That Water will pafs 
¢ Pores and Interftices, that neither Air, nor any 
other Fluid, will: This enables it to enter the faneft 
Tubes and Veffels of Plants, and to introduce the. 
terreftrial Matter, conveying it to.all Parts of them ; 
whilft each, by means of Organs ’tis endow’d with 
for the Purpofe, intercepts, and affumes into itfelf, 
fuch Particles as are fuitable to its own Nature (f),;- 
letting the reft pafs on through the common Duéts.’ 
Here then he fays plainly, That each Plant. ré- 
ceives the terreftrial Matter in grofs, both fuitable and 


ean A A f& A 


(ec) We are convinced, that ’tis the Veffels of Plants that make 
the different Flavours; becaufe there is none of thefe Flavours 
in the Earth of which they are made, until that has enter’d and 
been alter’d by the vegetable Veffels. - 

(/) If the Doctor's Plants were fo nice in leaving vegetable. 
Matter bebind, quiet and undiflurb'd, °tis a. wonder they would 
take up the mineral Matter, as, he fays, they did, that kill’d 
themfelves with Nitre. 

~Thefe Plants might, with much lefs Difficulty, have diftin- 
guith’d the mineral Matter from the vegetable Matter, than they 
could diftinguifh the different Particles of vegetable Matter froma: 
one another; and muft have been. very unwife to chufe out the. 
Nitre (their Poifon) from the Water and Earth,and to leave the ve- 
getable Particles behind; none-of which could be fo improper to 
them as the Nitre. 

It may perhaps be objected, that fuch-like pernicious. Matter 
kills a Plant by only deftroying its Roots, and by clofing the 
Pores ; which prevents the Nourifhment from entering to maintain 
its Life; and that fuch Matter doth not itfelf enter to act as 
Poifon upon the Sap, or upon the Veffels of the Body, or Leaves :. 
But it plainly appears that it doth enter, and aét.as Poifon ; for 
when ck of the Roots of a Mint, growing in Water, are put’ 
into falt Water, it kills the whole Plant, although the reft of the 
Roots remaining in the frefh Water. were fufficient to maintain 
it, if the other Roots: had been cut: off at the time they were 
removed into the falt Water; and alfo: all the Leaves, when 
dead, will be full of Salt. dihis yaaa 

Or if the Juice of wild Garlick-feed be made nfe of. inftead of 
the falt Water, it. will) have the.fame Effe&t;. and eyery. one. of 
the Mint-leaves will have a flrong Tafte of Garlick in it. 


unfuit- 
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unfuitable to its Nature, retains the fuitable Particles 
for its Augment, and the unfuitable lets pafs through 
jt. And. in another Place he fays they; are, exhal’d 
_ into the Atmofphere,. 7 

And this will, appear. to be the true Cafe of Plants; 
and directly contradiéts what, he advances, in faying, 
« That each Sort of Grain takes forth that peculiar 
‘ Matter that is proper for its own Nourifhment. 
‘ Firft, the Wheat draws off thofe Particles that {uit 
« the Body. of that Plant, the.ret lying all. quiet and. 
< undifturl’d the. while, And when the Earth has, 
“ yielded up.all them,.thofe, that are. proper for Bar-, 
« ley, a, different, Grain, remain ftill behind, till, the, 
‘ fucceffive Crops of that Corn, fetch them forth too ;, 
¢ and fo the Oats and-Peafe in. their; turn, till, in fine, 
© all is carried, off,’ : 

In the former Paragraph, he fays, each Plant Jets, 
pafs through it the reft of the Particles that are not 
fuitable to its own Nature. In the latter Paragraph 
he fays, ‘That each:/eaves the unfuitable al) debind tor 
another Sort; and fo on. ? 

Both cannot. be true. . 

If the latter were true, Change of Sorts, would be. 
as neceflary as it is commonly thought. Bup if the 
former be true, as I hope to prove itis, then there 
can be no Uf of changing of Sorts in refpect of 
different Nourifhment. eevee a: : 

If in this Series of Crops. each: Sort were: fo juft 
as to take only fuch Particles, as are peculiarly pro- 
per to it, letting all the reft alone to the other Sorts 
to which they belonged, as the Do¢tor imagines 5 
then it’ would’ be equal: to. them all, which of the 
Sorts ‘were fown firft or laft: But let the Wheat be 
fown, after the Barley, Peafe, and Oats, inftead, of 
being fown. before them,. and then it would evi- 
dently appear, by: that ftarv’d, Crop. of _ Wheat,. 
either that fome'or all of thofe other Grains had 
violated, this natural’ Probity, or e¢lfe that Re its 
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has given to Vegetables no fuch Law of Meum and 
Tuum(g). | | 

If thefe Things were, as the Doctor affirms, why 
do Farmers lofe a Year’s Rent, and be at the Charge 
of fallowing and manuring their Land, after fo few 
Crops ; fince there are many more Sorts of Grain as 
different from thefe and one another, as thofe are 
which they ufually fow? 
They ftill find, that the firft Crops are beft; and 
the longer they continue fowing, the worfe the laft 
Crops will prove, be they of never fo different a 
Species ; viet the Land were not in fo good Tilth 
for the firftt Crop as for the fubfequent; or unlefs 
the laft fown be of a more robuft Species. — 

This Matter might be eafily clear’d, could we per- 
fe&tly know the Nature of thofe fuppofed un/ustable 
(b) Particles; but, in Truth, there is no more to 

be 


‘¢g) A Charlock could not rob a Turnep, and ftarve it, more 
than feveral Turneps can do, unlefs the Charlock did take from 
it the fame Particles which would nourifh a Turnep ; and. unlefs 
the Charlock did devour a greater Quantity of that Nourifhment 
than feveral Turneps could take. 

Flax, Oats, and Poppy, could not burn or wafte the Soil, and 
make it lefs able to produce fucceeding Crops of different Spe- — 
cies; unlefs they did exhauft the fame Particles which would have — 
nourifh’d Plants of different Species: For let the Quantity of 
Particles thefe Burners take be never fo great, the following 
Crops would not mifs them, or fuffer any Damage by the Want 
or Lofs of them, were they not the fame Particles. which would 
have nourifhed thofe Crops, if the Burners had left them behind, 
quiet and undifturbed.. Neither could Weeds be of any Prejudice 
to Corn, if they did draw off thofe Particles only that fuit the: 
Bodies of Weeds, the ref lying all quiet and undifiurbed the while. 
But conftant Experience fhews, that all Sorts of Weeds, more or 
Iefs, diminifh the Crop of Corn. Heo 

(4) But we muft not conclude, that thefe Particles, which pafs 
through a Plant (being'a vafily greater Quantity than thofe ‘that 
abide in it for its Augment), are all unfuitable, becaufe no one of 
them happens to;hit upon a fit Nidus:  For.fince the Life. of Ani-., 
mals depends upon that. of Plants, "tis. not unreafonable, ta. 
imagine, that Nature may have provided a confiderable ae 

plus 
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‘be known of fuch of them, than that they are carried 
away by the Atmofphere to a Diftance, according to 
the Velocity of ‘the Air; perhaps feveral Miles off, 
at leaft, never like to return to the Spot of Ground 
from whence the Plants have raifed them, 
~ But fuppofe thefe caft-off Particles were, when 
taken in, unfit for the Nourifhment of any manner 
of Vegetables: Then the Doétor muft fanfy the 
Wheat to be of a very {crupulous Confcience, to feed 
on thefe Particles, which were neither fit for its own 
Nourifhment, nor of any other Plant; and at the 

fame time to forbear to take the Food of Barley, Peafe, 
and Oats, letting that Ue /tzll and undifturh’d the 
while, as he fays it does, tho’ he gives no manner of 
Reafon for it. ~ é 

* Tis needlefs to bring ftronger Arguments, than the 
Doétor’s Experiments afford, againft his own vulgar 
Opinion, of Plants diftinguifhing the particular Sort 
of ‘terreftrial Matter, that, he fays, is proper to each 
Sort of Vegetable, in thefe Words; viz. * Each Sort 
€ takes forth that peculiar Matter that is proper for its 
© own Nourifhment, the ref lying all quiet and undif- 
§ turb’d the while,’ : . 

He fays, that great Part of the terreftrial Matter, 
_ mixed with the Water, paffes up into the Plant along 
with it; whieh it could not do, if only the peculiar 
Matter, proper to each Plant, did pafs up into it; 
And after he has fhewed how apt the vegetable Mat- 
ter is to attend Water in all its Motions, and to fol- 
low it into each of its Receffes; being by no Filtra- 
tions or Percolations wholly feparable from it ;. ’tis 
ftrange he fhould think that each Plant leaves the 
greateft Part of it behind, feparated from the Water 
which the Plant imbibes. 7 


plus for maintaining the Life of individual Plants, when. fhe has 

provided fuch an innumerable Overplus for continuing every 

Species of Animals,.« » Desi iar oF ae 
There 
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There are, doubtlef$, more. than a Million of Sorts 
of Plants, all of which would have taken up. the 
Water, and had each as much Right to its Share,. or 
proper Matter in it, as the Doctor’s Plants. had, and 
then there would be.but a very {mall (or a, Millionth) 
Part of it proper to each of his Plants: And thefe 
leaving ‘all the reft behind, both of the Water where- 
with the Glaffes at firft were filled, when the Plants 
were: put into them; and alfo of all the additional 
‘Water daily fupply’d into them afterwards ; I fay, fo 
much more terreftrial Matter, brought, into thefe 
Glaflés, in proportion to the added. Water, and. fo 
very. {mall a Part as could be proper to each of his 
Plants being carried off; there muft have remain’d in 
thefe Glaffes a much greater Quantity of _terreftrial 
Matter at the End of the Experiment, than.remained 
in the Glaffes F or G, which had no Plants; in, thems 
nor any Water added to, or diminifhed from.them; 
but the quite contrary appear’d. ‘ And the Water in 
* the Glaffes F and G, at the End of _the Experiment, 
“exhibited a larger Quantity of terreftrial; Matters 
« than any of thofe that,had Plants inthem.did. The | 
“Sediment at the Bottom of the Glaffes was' greater; 
* and the Nudecule. diffufed. thro’ the. Body, of the 
*’ Water thicker.” Had the Catgputia.infum’d,, with 
the Two thoufand. Five hundred and One Grains, of 
Water, no more.than its. proper Share. of. the vege> 
table Matter, it could not, have attained: thence..an — 

Increafé. of Three Grains and a Quarter, nor even the 
Thonfandth Part. of One Grain. But he found. ¢ this 
**terreftrial Matter, contained in. all ‘Water, to. be 
“of Two Kinds: The one properly, a, vegetable 
« Matter, but confifting. of; very different. Particles; 
*fome of which are proper for the Nourifhment. of 
* fome kind of Plants, others for different Sorts,’ €Pe. 
This, indeed, would, have. been moft wonderful 
Difcovery.; and might. have given. us a. greatLight, — 
if he had told us in what Language. and\Character 
: thefe 
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thefe proper Differences were {tamp’d cr written upon 
the vegetable Particles; which Particles themflves, 
he fays, were {carce vifible. Certainly it mutt bea 
“great Art (much beyond that of Dr, Wallis) to decy- 
pher the Language of Plants,’ from invifible Cha- 
racters. gi at sk 
But that this Dream may deceive none, except fuch 
who are very fond of old Errors, there is an Experi- 
“mentum Crucis which may convince them; viz. At the 
‘proper Seafon, tap a Birch-tree, in the Body or Boughs, 
and you may have thence a large Quantity of clear 
Liquor, very little altered from Water; and you may 
‘fee, that every ether Species of Plants, that will grow 
in Water, ‘will receive this; live and grow in jit, .as 
‘well as in common Water. You may make a like 
Experiment by tapping other Trees, or by Water 
diftilled fromVegetables; and you will find no Species 
“of Plants, into which this Water will not enter, and 
pafs through it, and nourifh it too; unlefs it be fucha 
‘Species as requires more Heat than Water admits; or 
unlefs the peculiar Veffels of that it has firft pafled: 
‘through, have fo altered the vegetable Particles .con- 
‘tained in that Water, as that it acts as Poifon upon 
‘fome other particular Species. | 
The Doctor concludes, * That Water is only the 
* Agent that conveys the vegetable Matter to the 
* Bodies of Plants, that introduces and diftributes 
* it to their feveral Parts for their Nourifhment: | 
_ © That Matter is flugeifh and inactive, and would Jie 
* eternally confin’d to its Beds of Earth, without 
“ever advancing up into Plants, did not Water, or 
* fome like Inftrument, fetch it forth, and -carry it 
* unto them.’ : | atk ek otis 
That Water is very capable of the Office of a-Car- 
rier to Plants, I think the Doétor has made. moft 
evident ; but as to the Office of fuch an Agent as 
_ his Hypothefis beftows upon it, it feems.impoffible 
to be executed by Water. For it cannot be mgs 
Ot | that 
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that Water, being itfelf but mete homogenial Matter; 
void of all Degrees of Life, fhould diftinguifh. each 
Particle of vegetable Matter, proper and peculiar to 
every different Species of Plants, which are innumera+ 
“ble; and when ’tis to act for the Wheat, to find out 
all the Particles proper to that fort of Grain, to roufe 
only thofe particular Sluggards. from their Beds of 
Earth, letting all ‘the reft lie quiet. and. undifturbed 
the while. This Agent frees the Wheat-particles 
from their Confinement, and conveys, introduces, and 
diftributes them, and only them, into the .feveral 
Parts of the Wheat. : ‘aetielel 
Since *tis unreafonable to believe, that. Water can 
‘have fuch extraordinary. Skill in Botany, or in Micro- 
graphy, as to be qualified for, a fufficient. Agent 
in fuch an abftrufe Matter, I conceive Water to be 
“only an Inftrument or Vehicle, which takes up. In- 
differently any Particles it meets with (and is able to 
catry), and advances them (or the Pabulum they yield) 
‘up into the Firft Plant, whofe Root it comes in Con- 
tact with ; and that every Plant it meets with, does 
accept thereof, without diftinguifhing any different 
Sorts or Properties in them, until they be fo far. in- 
troduc’d and advanc’d up into the vegetable Veffels, 
that it would be in vain to diftinguifh thems; for 
whether the terreftrial Matter, Plants imbibe with 
the Water, will kill or nourifh them, appears by its 
Effects ; but which cannot be foreknown or prevented 
without the Help of Faculties, which Plants are not 
endow’d with. 
Mr. Bradley feems to have carried this Error farther 
than any Author ever did before ; but he fupports it 
by Affirmations only, or by fuch Arguments (I can- 
not fay Reafons; for no.Reafon can be againft any 
‘Truth) as go near to. confute the very Opinion he 
pretends to advance by them. | para 
He afcribes to Vegetables the Senfe of Tafte, by 
which -he thinks they take fuch Nourifhment Bok 
’ ae mo 
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moft agreeable to their refpective Natures, refufing 
the reft; and will rather ftarve, chan eat what is dif- 
agreeable to their Palate. ji Boar 

In the Preface to his Vol. 1. Page 10. of his Huf- 
bandry and Gardening, he fays, ‘They feed as dif- 
‘ ferently as Horfes do from Dogs, or Dogs from 
SEA. ) eel ae 

But what does he mean by this Inftance, Vo/. I. p. 39. 
viz. © That Thyme, and other Aromatics, being planted 
© near an Apricot-tree, would deftroy that Tree?’ Does 
it not help to confirm, that every Plant does not draw 
exactly the fame Share of Nourifhment ? | 

I believe there is no need for him to give more 
Inftances to difprove his Affertion than this one. His 
Conclufion, taken by itfelf, is fo far right; wz. 
© That if the Nourifhment the Earth afforded to the 
¢ Thyme and Apricot-tree, had been divided into 
‘ Two Shares, both could not have had them.’ 

But this his Inftance proves, That thofe Aroma- 
tics robb’d the Apricot-tree of fo much of its 
Share as to ftarve it; and that they, tho’ of fo very 
different a Nature, did draw from the Earth the fame 
Nourifhment which the Apricot-tree fhould have 
taken for its Support, had not the Aromatics been 
too hard for it, in drawing it off for their own Main- 
tenance : 

Unlefs he believes, that all the Juices of the Aro- 
matics were as Poifon to the Apricot; and that, 
according to my Experiment of the Mint, fome of 
their Roots might difcharge fome kind of Moifture 
in dry Weather, given them by others, that had it 
for their Ufe, and that the Apricot-roots, mingling 
with them, might imbibe enough of that Liquor, 
altered fufficiently by their Veffels, to poifon and kill 
the Tree. | | : : 

But then, where was the Tree’s diftinguifhing 
Palate? Why did it not refufe thisJuice, which was fo 


difagreeable as to kill it? And as to his Notion of 
Vege- 
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Vegetables having Palates, let us fee how it agrees 
with what he affirms. 

© That ’tis the Veffels of Plants that make, by 
. their Filtrations, Percolations, €c. all the different 
© Taftes and Flavours of the-Matter, which is the 
“© Aliment of Plants ; and that, Before. it be by them 
‘ fo filtred, fc. it is only a Fund of infipid Subftance, 
.* capable of being altered by fuch Veffels, into any | 
‘ Form, Colour, or Flavour.’ 

And Vol. I. p. 38. ‘The different Strainers, or 
‘ Veffels of the feveral Plants, growing ‘upon that 
Spot. of Earth, thus impregnated with Salts, alter 
thofe Salts or Juices, according to the feveral Fi- 
cures or Dimenfions of their *Senaldes : ;. fo that 
one Plant-varies, in Tafte and Smell, from others, 
« tho’ all draw their Nourifhment from ‘the fame 
© Stock lodged in the Earth.” See Mr.. Bradley’s 
Palates of Poet. and the infipid Subftance he allots 
them. to diftinguith the Tafte of, how they agree. 

They muft, it feems, within their own ‘Bodies, 
give the Flavour to this infipid Subftance, before their 
Palates can-be of any Ufe ,; and, even then, *tis 1m- 
poffible to be of any Ufe, but in the manner of the 
Dog returning to his Vomit, 

"They would have as much occafion for the Senfe 
of Smelling, as. of Tafte; burt, after all, of what Wife 
could either of the Two be to Plants, without Jocal 
Motion of their Roots? which they are fo deftitute of, 
that no Mouth of a Root can ever remove itfelf 
from the very Point where it was firft formed, ‘becaufe 
a Root has all its longitudinal Increafe at the very 
End; for, fhould the Spaces betwixt the Branchings 
énereale i in Length, thofe Branches would be broken 
off, and left behind, or elfe drawn out of their Ca- 
vities; which mutt deftroy the Plant. All the Branches, 
‘except the foremoft, would be found with their oe 
tremiti¢s pointing towards the Stem; the contrar ch 

~ whic 
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which Pofture they are féen to have: And if they 
moved backwards, that would have much the fame 
_ Effe& on all the collateral Branchings ‘to deftroy 
them. Smell and Tafte then could be of no manner 
of Ufe to Vegetables, if they had them ; they would 
have no Remedy or Poffibility to mend themfelves 
from the fame Mouths, removing to fearch out other 
Food, in cafe they had Power to diflike or refufe what 
was offered them. ) 

Therefore the crude Earth, being their Food, fim- 
ple and free from any Alterations by Vefiels, remain- 
ing infipid, cannot give, neither can Plants receive, 
require, or make ufe of, any Variety from it, as 
Animals do from their Diet. It would be loft upon 
them, and Nature would have acted in vain, to give 
Smell and Tafte to Vegetables, and nothing but in- 
fipid Earth for an Object of them ; or to give them a 
charming Variety of Relifh and Savour in their Food, 
without giving them Senfes neceflary to perceive or 
enjoy them; which would be like Light and Colours 
to the Blind, Sound and Mufic to the Deaf; or like 
giving Eyes and Ears to Animals, without Light or 
Sound to affect them. | 

The Mouths of Plants, fituate in the convex Su- 
perficies of Roots, are analogous to the Lacteals, or 
Mouths, in the concave Superficies of the Inteftines 
of Animals, 

Thefe fpongy Superficies of animal Guts, and 
vegetable Roots, have no more Tafte or Power of 
refufine whatever comes in Contact with them, the 
one than the other. 

The free open Air would be equally injurious to 
both ;-and if expofed to it, it would dry and clofe 
up the fine Orifices in Guts and Roots: Therefore 


__ Nature has guarded both from it. 


Nature has alfo provided for the Prefervation of 
both Vegetables and Animals (I do not fay equally) 
Q in 
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in re{pect of their Food; which’ might poifon thee 
or might not be fit to nourifh them. 

The Security of Plants (the beft that can be) is 
their Food itfelf, Earth ;. which, having been altered 
by noVeffels, is always fafe and nourifhing to them: 
For a Plant is never known tobe poifoned by its own 
natural Soil, nor ftarved,.if it were enough. of it, 
with the requifite Quantities ,of Heat and Moifture. 

Roots, being therefore the Guts of Plants, have no 
need to be guarded by Senfes; and all the Parts and 
Paflages, which ferve to diftinguifh and prepare the 
Food. of Animals, before it reach the Guts, are omit- 
ted in Plants, and not at all neceflary to them. 

But as the Food of moft Animals is Earth, very 
varioufly changed and modified by vegetable or ani- 
mal Veffels, or by both, and fome of it is made 
wholfome, {ome ,poifonous ; fo that if this doubtful 
Food fhould be committed. to. the Inteftines,. without 
Examination, as the pure unaltered Earth is to Roots, 
there would, in all Probability, be very few Animals 
living in the World, except there be any that. feed 
on Earth at firit Hand only, .as Plants do: 

Therefore, left this Food, fo much more refined 
than that of Plants, theuld, by that. very means, 
become a fatal Curfe,. inftead of a Bleffing, to Ani- 
_mals; Nature has endowed. them with Smell and 
Tafte, as Sentinels, without whofe Scrutiny thefe va- 
rious uncertain Ingredients are. not admitted to come 
where they-can enter the Lacteals, and. to diftinguith, 
at a fu®cient Diftance, what is wholfome and triend- 
ly, trom what is hurtful ; for when ’tis once. pafied 
out of the Stomach into the Guts,.’tis too late to 
have Benefit from Emetics; its Venom muft then 
be imbibed by the Lacteal Mouths, and mix with the 
Blood, as that muft mix with the Sap, which comes 
in Contract with the Lacteals in the Superficies of Roots, 

Nature having left this unguarded. ie 
ohn Yet 
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Yet Plants feem to be better feécured by the Salu- 
brity and Simplicity of their Food, than Animals are 
by their Senfes: To compenfate that Inequality of 
Danger; Animals have Pleafure from their Senfes, 
except fome miferable Animals (and fuch there are) 
that have more Pain than Pleafure from them. But 
I fuppofe, more Animals than Plants are poifon’d ; 
and that a poifonous Animal is lefs fatal to a Plant, 
than a poifonous Plant is to an Animal. 

It being fufficiently proved, that every fort of . Ve- 
getables, growing in the fame Soil, takes, and is nou- 
rifhed, by the fame Sort of Food; ‘it follows from 
hence, that the beneficial Change of Sorts of Seeds 
or Plants, we fee in the common Hubbandry, is not 
from the Quality of the Sorts of Food, but from 
other Caufes ; fuch as, | 

I. Quantity of the Food. 
Il. Conftitution of the Plants. 
Ill. Quantity of the Tillage. 

In Dr. Woodward's Cafe, upon his Hypothefis, the 
Three Proportions of Seeds, viz. Barley, ‘Oats, and 
Peafe, might be fown all together in the fame Acre 
of Ground, the fame Year, and make Three as good 
Crops as if fown fingly in Three fucceffive Years, 
and his Two Crops of Wheat in One Year likewife. 
But every Farmer can tell, that thefe Three Propor- 
tions of Seed would not yield half the Crop together, 
as one would do fingle ; and would fcarce produce 
more than to fhew what Grains wete fown, and which 
of the Sorts were the ftrongeft, and. the moft able 
Robber. (it 

Though this Failure would, in Truth, be from no 
other Caufe than want of the fufficient Quantity of 
Food, which thofe Three Crops required ; yet, per- 
haps, the Doétor might think, that all Three Crops 
might fucceed together very well, taking each. its 
_ proper Nourifhment, were it not for want of Room, 
Air, and Sun. edo | est 
MIQEALOO  Thave 
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I have been credibly inform’d, that on One Perch 
of Ground there has grown a. Bufhel.of Corn, which 
is. Twenty Quarters to an Acre. Mr. Houghton relates 
Twenty-fix, and even Thirty Quarters, of Wheat on 
One Acre. There have certainly grown Twelve Quar- 
ters of Barley to an Acre, throughout a whole Field ; 
Therefore, -unlefs a Crop exteed the leaft of thefe, 
or indeed the greateft of them (if the Relation: be 
true), a Crop. cannot fail. for want of Room:; for 
one Acre (be it of what Nature it will, as to the Soil 
of it) muft have as much room for a Crop to srom 
on, as any other Acre. 
Then there was room for all Dr. Woodward's 
Three Crops together, to produce as much as Three 
common Crops do. Yet all thefe together will fcarce 
yield one Quarter of Corn, tho’ there is room, at 
leaft, for Twelve. 
The fame Air and Sun that had. Room to do.their 
Office to Mr. Houghton’s Acre, why fhould they not 
have Room to do the fame to Doctor Woodward's 
Acre, when, the Three Crops Peeve on it at once, 
through pretty good ones, might require lefs Room 
than Mr. Houghton’ S Crop did? 

I perceive that thofe Authors, who explain Vege- 
tation, by faying the Earth imbibes certain Qualities 
from the Air, and. by fpecific Qualities, and the like, 
do alfo lay a great Strefs upon the perpendicular 
Growth of Vegetables; teeming to fanfy there is 
little elfe neceflary toa good Crop, but Room. 

Mr. Bradley, in bis. Arguments concerning the 
Malic of an Hill, does implicit! y fay as much, 

But if they would but confider the Diameters of 
the. Stems; with the Meafure of the Surface of an 
Acre, they: would-be convinced, that many, even of 
- Mr. Houghton’s Crops, might ftand in a perpendicu: 

lar Pofture. upon an Acre, and Room be left, 

One true Caufe, of a Crop’s fue is want .of a 
Quantity of Food to maintain the Quantity of Vege- 
tables, which the Food fhould nourifh. 
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When the Quantity’ ‘of Food which is fufficient 
for another Species (that requires lefs), but not ‘for’ 
that which lait grew, to grow again the next Year,” 
then that other is beneficial to be planted after it. 

“The Second true Catife is ‘from the! Contftitution of 
Plants; fome require ‘more! Food ‘than ‘others, and: 
fome are of a ftronger Make, and’ better ‘able to’ 
penetrate ‘the Earth, and’ forage for themfelves. 

Theréfore Oats may fuccéed’ a Crop of Wheat ‘on’ 
ftrong Land, with once’ plowing, when ‘Barley will 
nots becauife Barley is not fo well able to penetrate 
as Oats, or'Beans, or Peale, are. | 

So aPear-tree may. fuccéed a Pliami trees when 
another Plum-tree cannot ;\ becaufe a Pear 1s‘a much 
ftronger Tree, and srows to a much’ greater Bulk ;’ 
fo inclined to’ be a Giant, that ’tis hard’ to’ make it 
a.Dwarf; and will penetrate and force its Way thro’” 
the untill’?d Earth, where the other cannot; being’ 
ofa weaker and ‘lefs robutt Conftitution, “a fo well ; 
able to fhift for itfelf. «~ 

The Pear could penetrate Pores ‘that the other: 
could not. Mr. Evelyn fays, in his Difcourfe of 
Foreft-trees, ‘ That a Pear will ftrike Root thro’ the 
¢ rougheft' and moft impenetrable Rocks and Clifts 
< of Stone itfelf.’ He fays likewife, in his Pomona, 
_ € That Pears will thrive where neither Apple or other 
¢ Fruit could in Appearance be nora e 

I can fcarce think, that a large Plant takes in’ 
larger Particles than a fmall one, for’ its Nourifh- 
ment: If it did, I can’t’ believe, that ‘the Thyme 
could have ftarv'd the Apricot-tree ; it muft have 
left the larger Particles of Food for that Tree, which 
probably would have fufficed ‘to keep it alive : I rather 
think, that ‘great and fmall Plants are fuftain’d by 
the fame minute Particles; for, as the fine Particles 
of Oats will nourifh an Ox, fo ary will nourifh a 
eae ora Mite. 

Q 3 | Some 
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. Some Plants.are of an hotter Conftitution, and have 
a quicker Digeftion, like Cormorants or Pigeons, 
devouring more greedily, and; a greater Quantity of: 
Food, than. thofe of a colder Temperature, of equal, — 
Bulk, whofe Sap, having a more languid Motion, in 
proportion,to the Jefs Degree-of . Heat in it, fends off 
fewer Recrements ; and therefore a lefsSupply of Food) 
is required in their room.,This may make fome Differ- 
ence in the one’s fucceeding, the other ; becaufe: the 
hot-conftitution’d leaves, not. enough for its. own 
Species,to fucceed| again, -but .leaves enough for a 
Species of a colder Conftitution to fucceed it. ~ 


> 


. But the,Third' and chiefeft Caufe of the Benefit of 


changing .Sorts; is Quantity. of, Tillage, .in propor- 
tion to which.the Food will:be produced. +. 

. The true: Caufe why Wheat-is not. (efpecially, on 
any. {trong’Soil).to be fown immediately after. Wheat, 
is, That the. firft. Wheat ftanding almoft a Year on 
the Ground, by which. it muft grow harder ; and 
Wheat Seed-time being foon after Harveft in Eng- 
land, there. is not-Space of ,time to. till. the Land 
fo much.asaifecond Crop of..Wheat requires... 

Tho’ fometimes in poorer Land, that is lighter, 
Wheat’ has fucceeded Wheat with tolerable Succefs ; 
when I have feen, on very rich ftrong Land, the firft 
‘ Crop loft by being much too-big, and. one following 
it immediately, quite loft by the Poornefs of, it, 
and not. worth cutting. 1 feo 

This. was enough to fatisfy, that the Tillage'which 
was fo much eafier perform’d in lefs time, fufficed 
for the light Land, but not for the ftrong;, and, if. 
the ftrong Land could have been brought: into as 
good Tilth as the light (like as in the new Hufbandry 
it may), it would have produced a much better fe- 
cond Crop.than the light Land did. i) 9h) 

From all that has been faid, thefe may be laid. 
down as Maxims; viz. That the fame Quantity of 

Tillage 
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Tillage will produce the fame Quantity of Food in 
the fame Land (a2); ‘and that the fame Quantity of 
‘ Food will maintain the fame Quantity of Vegetables. 
Tis feen, that the fame Sort of Weeds, which 
once come naturally in a Soil, if fuffer’d to grow, 
will always profper in proportion to the Tillage and 
Manure beftow’d upon it, without any Change. And 
fo: are all, manner of Plants, that have been yet try’d 
by the new Husbandry, feen to do. © uy 
A Vineyard, if not tilled, will foon decay, even 
in rich Ground, as may be feen in thofe in France, 
lying intermingled as our Lands do in common Fields. 
Thofe Lands of Vines, which by reafon of fome 
Law-fuit depending about the Property of them, or 
otherwife, Jie a Year ortwo untilled, produce no 
Grapes, fend out! no» Shoots’ hardly:;; the Leaves 
look yellow, and feem dead, in Comparifon of thofe 
on‘each fide of them; which, being:tilled, are full of 
Fruit, fend out an hundred times:more: Wood, and 
their Leaves are large and flourifhing ; and continue 
to do'the fame annually for Ages, \if the Plough or 
Hoe do not neglect them." giot ocr 
No Change of Sorts isineedful in them, if the fame 
annual Quantity of ‘Tillage (which appears to provide 
the fame annual Quantity of Food). be continued: to: 
the Vines. . be Ini | 
But what in the Vineyards proves this Thefis moft 
fully is, "That where they conftantly till the low Vines 


(a) Add ceteris paritus; for when the Land has been more 
exhaufted, more Tillage (or Dung) or Reft will be required.to- 
Prone the fame Quantity of Food, than when the Land hath 

een lefs exhaufted. By Tillage is here meant, not only the 
Number of Plowings, but the Degree of Divifion or Pulveration 
of the Soil; or, if perchance the Soil is extraordinary much ex- 
haufted by many Crops, without proper Tillage between them, 
the greater Degree of Pulveration, by Plowing or Dung (which 
is only a Succedaneum of Tillage), and alfo a longer Time of ex- 
pofure, may be neceflary to counterpoife that extraordinary hx- 


hauition. 3 
Q 4 with 
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with the Plough, which is almoft the fame with the 
Hoe plough, the Stems are planted about Four Feet . 
afunder, chequerwile; fo that:they plow them Four 
ways. When any of thefe Plants happen to die, hew 
ones are immediately planted in their room, and» ex- 
actly in the Points or Angles where the other: have 
rotted ; elfe,’ if planted out. of thofe: Angles, they 
would ftandin the Way of the Plough: Thefe young 
Vines, I fay, fo planted in the very Graves, as atwere, 
of their Predeceffors, grow, thrive, and profper well, 
the Soil being thus conftantly tilled: Andaf, a Plum- 
tree, or/any other Plant, had fuch Tillage, it might as 
well fucceed'' one of its own Species, as thofe Vines 
do.. } to armbaord Hue tubal 
«? Tis obferved, that White-thorns will not profper, 
fet -in{the'Gaps of a White thorn Hedge: But Ihave 
feen ‘the Banks of fuch Gaps dug and .thrown down 
one Summer,|!and»made up again, and White-thorns 
there replanted) the following Winter, with good 
Succefs. Git i ar . i Wier 
»But note,;:That the annual,’ plowing the Vines is 
more beneficial than the one Summer ‘Tillage of-the 
Banks, the Vines having it repeated to them yearly. 
| Ivhave, by: Experience and Obfervation, foundit'to 
be'a Rule, ‘That long ‘Tap-rooted: Plants, as:Clover, 
and St. Foin, will not fucceed immediately, after 
thofe’ of their own’or any other Species of ‘long ‘Tap- 
roots, fo well as: after horizontal-rooted Plants,;; but, 
on the contrary, horizontal will fucceed thofe Tap- 
roots as well. or better than they will fucceed hori- 
zontal. bl ee 
I confefS, this Obfervation did, for a great while, 
cheat me into the common Belief, That different 
Species of Plants feed on different Food; till I was 
delivered from that Error, by ‘taking notice, that 
thofe Tap-roots would thrive exceedingly well after 
‘Tnrneps, which have alfo pretty long Tap-roots, 
though Turneps never thrive well immediately. after 
| | Clover, 
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Clover (a), or St: Foin: I found the’ true Caufe of this 
Exception’ to that Rule°to (be chiefly the different 
Tillage (4). AE BCT YS FT OI 
Land muft be well tilled for Turneps, which alfo 
arescommonly ‘ho’d; .they ftand»{carce’ ever above 
Three-quarters of a Year, and are then fed on the 
Ground; and then the fucceeding Crop of Corn has, 
by:that. means, the Benefit of twice:as much Tillage 
from the Hoe, as: otherwife: would ‘be’ given to ‘it ; 
and the Broad Clover, or St. Foin, fown' with the Corn 
(if the Corn be‘ not 'fo:big as to kill it), ‘will enjoy, in 
its; urn, a Proportion of the extraordinary Tillage, 
and‘ of::the Dung, of Cattle, which feedithe Turneps, 
and thrive accordingly : But Broad Clover‘and St. Foin; 
being perennial Plants, .ftand ‘on the Ground fo long, 
that} at ‘ies-feveral  Yedrs‘untill’d ;' fo-that Turneps, 
fown . immediately »after)thefe, do -failjifor ‘want of 
their due Tillage, for:'which there! is «not fufficient’ 
time, _ by plowing often enough ;)sbecaufe, by the’ 
common Ploughs,: it requires. T'wo lor’Three Years 
to, make it’ fine enough for Turneps, ‘or<for a Repe-’ 
tition, of Clover;: or St. Foin, in) ftrong or {werdy 
Land. | lied horn cus 
» Another Reafon why any Crop ‘fucceeds well after 
Turneps (and befides their being fpent on the Ground 
where they grow) is their cold Conttitution, by which. 
they are maintained with lefs Food, than another Plant 
of the fame Bulk.) > ro pir 
The. Parenchyma,or flelhy Part of a Turnep, con! 
fifting of a watry Subftance, which.cools ‘the Veffels, 
whereby ‘the Sap’s:Motion is very f{low,-in propor- 
tion to the very low Degree of Heat it has, and 
_ (a) But) when Clover ‘has been fed by Cattle, the Ground 
being good, and well; tilled, ‘Turneps may thrive immediately 
after Clover : Therefore this is an Exception to the general Rule. 
(6) Very mellow rich Land is fo full of vegetable Food, that 
"tis an Exception to moft Rules; and therefore I {peak not of 


that, : sige 
fends 
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fengls off its Recrements in the a: Pr apne dos 


peor 


This is feen, when a Bufhel:of Dred mix’ d vith 

a Quantity of Wheaten Flour, is made into:Bread, 
wi well baked: This Bufhel of Turneps: gives: but 
few: Ounces Increafe in Weight, more than the:fame 
Quantity. of “Wheaten Flour:made: into Breads ‘and 
baked. without.any. ‘Turnepsy: Phisofhews there «iscin 
a. Turnep very little Earth (whichis the smoft : per- 
manent Subftance of a’Plant); the Oven difcharges 
in Vapour, néarall: but: the largeft Veffels: Its earthy 
Subftance being: fo: fmall, isa Proof ’tis maintained 
by a fmall Quantity of Earth ; and, upon that /Ac- 
count alfo, of Jefs, Damage ‘to the ‘next Crop, «than 
another Plant would be,: which required: more : 10f the 
folid Nourifhmient to conftitute its firmer Body, “as:a 
Charlock does; for when.a Charlock comes upy con- 
tiguous' to, and ‘at the fame time :with a Turnep, ‘it 
does fo rob the'Turnep, thapit attains not tonbe: of 
the Weight of Five Ouncess: when:a fingle: Turnep, 
having no-more Scope of Grounds: and,’in all refpects 
(but the Vicinity of the Charlock), equal, weighs 
Five Pounds, yet that Charlock: does not ba 
Pound. 

«And where Three Turneps coming up, and grow= 
ing thus contiguous, will weigh Four Pounds 3 a 
Charlock joined with Two or. Three ‘Turneps, all 
together, will be lefs than one: Pound, bing no lefs 
Space of Ground. 

-This Obfervation cannot bes Wiacley except Sxtoaty 
Turneps are drill’d in Rowss and there *tis eafy to 
demonftrate, that a Charlock, during the time of its 
fhort Life, draws much more Earth than a Turnep of 
equal Bulk, from an equal men of Ground ( Oh 

e 

” (c) ’Tis certain that ‘Turneps, when they fand for Seed, fuck 

and ow the Ground exceedingly : For though they are of 
a 
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‘The true Caufe why Clover, and St. Foin, do not 
fucceed fo well after their: own. refpective Species, “or 
that of each other,) as: Corn, €'c.\ can, is, that they 
take great Part of their Nourifhment from below'the 
Plough’s »Reachy: fo :assthat ‘under Earth cannot’ be 
tilled deep enough, but the upper Part may be tilled 
deep enough for the horizontal Roots of Corn, €&e, 
towards which, the Rotting of the Clover and St. 
Foin Roots, when. ‘cut off by the Plough, do. not a 
little. contribute (d ): wena) theres sno neice but that, if 
° i phpORne 


acold Gaatiicinig ‘aid dsiisintey. éifimie lefs Food’: than 
Plants’ of an hotter ‘Conftitution, and of the fame Bulk ; “yet 
thefe Seed-turneps being' of fo vaft a Bulk, as fometimes Eighty 
Quarters of their Roots grow on an Acre; “ahd their Stalks’ have 
been meafured Seven Feet high; and’their ‘Roots having con: 
tintied:at near their full Bignefs ‘for about ‘Ten Months together, 
and then‘carried off ; they drain’ the Land'‘more than a Crop of 
other! Vegetables “of Jefs Bulk, ‘and’ an hotter Conftitution, and 
which’ live:a lefs time’?! or than Wheat, which, though’ it lives 
-as long,"is very {mall, except in the’ Four Taft’ Months. ose stim 
-(d)-That the Rotting of vegetable: Roots in the Ground. doth 
ferment ftherein,’“and® improve it for horizontal-rooted Plants, I 
am ¢onvinced by an ‘Accident ; viz. My Man had plowed of the 
Earth clofe to the Rows’in a Field of extraordinary large Tur- 
neps defign’d for Seed’ ‘This Earth’ was neglefed to be thrown. 
back to the Rows,’ until'a'fevere Froft in‘ the’ Winter came, and 
killed the Turneps}1 upon which, in‘thé Spring, the Field was’ 
fown with Barley’ ‘upon ‘thé Level, with ‘only once plowing, and 
that crofs-ways of the-Rows. The Turneps had ftood fo wide 
afander, that the Spot ‘whereon each had rotted, appeared like 
the Spot whereon an Horfe had ‘urined in tilled Ground, and was’ 
of a deeper Colour; and much higher, than the Barley that grew 
round thofe Spots; and yet none of it was poor. As the‘ Roots 
of Clover, and St. Foin, are very much lefs ; yet the greater Num- 
ber rotting in plow’d Ground muft be of ‘great Ue to a follow- 
ing Crop of Corn. « ) 
J will here relate Two'Examples of mre In Sr Foin : The one 
is, That.a Field of ‘Twenty-five Acres drilled with St. Foin, ex- 
cept Three Acres in the Middle of it, which was, at the fame time, 
fown with Hop-Clover ; after Eight: Years the whole Field was 
plowed up by a Tenant, and fown with Corn: The St. Foin had 
been mowed yearly, as the Hop-Clover was not mowed at all, =e 
fe 
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the: unider Earth: could be as.wellwtilled for the Tap- 
roots, as. the:upper Earth is for the horizontal, the 
Fap-roots .would. fucceed one another as well as the 
horizontal ;would: fucceed them; or thofe of “their: — 
owns. sa site or “as nthe rea Toots: “do ‘the: hori- 
zontal. aii | ei d {domo b-balltt 


fo by’ Boe tedder'd (or, flaked) nln he Firft see Sedond, 
Years; and after that had nothing on it but poor natural Grafs. 
® The whole Field ‘was managed alike, when plowed up ; but the. 
"Three! Acres produced vifibly worfe Crops of: Corn than the’reft 
all’ round it, which had produced St. Foun. 

The other Example or Inftance was, Where an Acre, Part of 
a, Field,,.was, by.a,Fancy,,drilled with St..Foin’ in fingle Rows,: 
about Thirty-three Inches afunder, but was never hoed : After Seven! 
Years it was plowed up with the reft of the Field.crofs the Rows, 
and fown with Oats upon,the Back Three Months after plowing, 
Thefe Rows: were ‘as. vifible in the Oats,.as if the St. Foin had 
been... {till xemaining there:. ‘The Oats iin.the Rows where the: 
St, Foin had, been, looked. of a deep-green flourifhing Colour, ‘at: 
firft coming up, and, until they were about \half a Foot ‘high, 
and the.Spaces. between, them looked yellowifh’; but afterwards: 
the Difference of) their Colour difappeared, all the Crop being. 
very good. Upon this I, imputed it to the Rotting of the Roots, 
which, by their Singlenefs were very large; and when the differ- t 
ent Colours difappeared, I fuppofe the Roots of all the Oats had. 
reached to.the Benefit of the rotted Roots,.which might alfo be\ 
then {pread farther into the Spaces ; and I doubt not but that the: 
Rotting of Broad Clover-roots has the fame Effect as of St. Foin, 
for manuring of Land, efpecially when the Roots are large...) 

Some. have, objected againft this Opinion, and fay the Effect 
was rather to be imputed. to the Rows of St. Foin fhadowing, the 
Earth under them, or elfe from their keeping’ the Earth under . 
them free from Couch-grafs, of which the Intervals were full: 
But I.think it more probable, that the Couch-grafs, having very. 
long horizontal Roots, might draw Nourifhment. from the Earth, 
under the Rows, and from the Intervals equally. 0 

And as to the Shadow of the Rows, tho’, for the Firft and. rea d 
cond Years, the St. Foin Plants were very large ; yet, being after-, 
wards, for Five or Six: Years, until plowed up, conftantly fed: by: 
Cattle, and being more {weet, was eaten very low, whilft the 
Couch- -grafs remained intire in the Intervals, and fhadowed them . 
more than the Earth of the Rows was fhadowed by the St. Foin : 
Befides;, the. rotten Turneps, which were free from. both thefe 
Obje€tions, had the fame Effect on the Barley, as the Sts -Foin 
had on the Oats. 

The 
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The under Earth, in fome time; \is replenith?d by 
what the Rains leave, when they fink through it, and 
then Tap-rooted Plants may be there nourifhed again, 
tho’ the upper Earth be drained by the Corn;»\fo 
that no Change is fo beneficial, as that betwixt Tap- 
rooted Plants, and thofe which have only horizon- 
tal ones. ‘The former are provided for by Rains, 
_ tho’ not fo fpeedily as*the latter are by Tillage and 
Hoeing. 

Paftures require no Change of Herbs; becaufe 
they have annually the fame Supply of Food from 
the Dunging of Cattle that feed on them, and from 
the Benefit of the Atmofphere. 

Meadows hold out without Change of Species of 
Grafs, tho’? a Crop be carried off every Year; the 
Richnefs of that Soil, with the Help of the Atmo- 
fphere, Dung of Cattle in feeding the After-Crop, 
or elfe Flooding, from the overflowing of fome 
River, fome, or all of which, fupply the Place of 
the Plough to a Meadow. 

Woods alfo hold out beyond Memory or Tradi- 
tion, without changing Sorts of Trees; and_ this 
by the Leaves, and perhaps old Wood, rotting on the 
Soil annually, which operate as a Manure; becaufe, 
as has been faid, Earth which has once pafied any 

Veffels, is fo changed, that, for a long time after, it 
does not retain its Homogeneity (¢) fo much as to mix 
with pure Earth, without fermenting; and by the 

Defcent of the Atmofphere, the Trees fhadowing 
the Soil, to prevent the Reafcent of what that brings 
down ; all this, refembling Tillage, continually divides 
the Soil, and renews the Food equal to the Con- 
fumption of it made by the Wood. 

‘And the laft Argument I fhall attempt to bring 
for Confirmation of all I have ‘advanc’d, is that 

(c) Not that the Particles of Earth are ftri€tly homogeneous, but 


that they are much lefs heterogeneous, before they are altered by 
Veffels, than afterwards. . ib ets 
10 which 
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which proves both’ the Truth and’ Ufe of the reft ; 
viz. That when any fort of Vegetable, by the due 
Degrees of Heat and Moifture it requires, is agree~ 
able:to a Soil, it may, by the new ‘Horfe-hoeing 
Hufbandry, be continued without ever changing the 
Species. | : | b Ao, 


FTL Ani Py ca GM, 
Of Change of INDIVIDYALS. 


EEDS, in their natural Climate, do not dege- 

nerate, unlefs Culture has improved them; and 
then, upon Omiffion of that Culture, they return to 
their firft natural State. NEO Fo" sort “) 

As the Benefit of changing of Species of Seeds is 
from Difference of Tillage, fo the Benefit of chang- 
ing Individuals of the fame Species: appears to be 
from thofe Caufes which are, generally, themfelves, 
the Effects of different Climates, fuch as Heat and 
Moifture, which may alfo vary very much in the 
fame Latitude’ and: Neighbourhood; as the fame 
Mountain, in the Country of the Mogul (related by 
Mr, Evelyn, from Monfieur Bernier), on the South 
Side produces Judian Plants, and on the North Side 
European Plants, ftom different Expofures ; and fome 
Land, retaining Water longer, ‘is colder; fome, fuf- 
fering it to pafs down quicker, and by the Nature 
and: Figure of its Parts, caufes fuch a Refraction and 
Reflexion of the Sun’s Rays, ‘which give a great 
Warmth, as in Sand, and gravelly Grounds, that are 
well fituate, and have an under Stratum of fome 
Sort of hollow Matter, next under the Staple (a),. 

(a) This hollow Matter lets the Water pafs down the fooner 


from the Surface, whereby the Staple of the Ground becomes the. 
drier, and confequently warmer. 3 


~ or ° 
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or, upper Stratum, wherein the Plough is exer? 
cifed. . 

This, Betthcialy Chagas, of ladividnale deenia eatbes 
to be from the forementioned Caufes, than from 
Change of Food; and _,thefe  Caufes, thew their Ef- 
ficacy, chiefly in .the Generation. or. Fcetation of 
thofe Seeds; as» Flax-feed. brought from Holland; 
and. fown. here, will bring as fine lax as) there; but 
the very next Generation. of it coarfer, and fo dege- 
nerating gradually,. after: Iwo or Three Defcents, 
besiimen, no better. than the common ordinary Sort ; 
yet its Food is the fame, when the Flax is fine, as 
when “tis coarfe. 

And fo it is, a nated Taliewuals. be Wheat are 
changed: So Silkworms, hatch’d and bred in France, 
of Ee ges or Seed. brought from Italy, will make as 
fine Silk as the [talian but the Eges of thefe laid in 
France, and their eat will. make no better Silk than 
the French; though their Food be from Leaves. of 
the fame Mulberry-trees, when they make fine Silk 
and coarfe: Therefore-’tis from the Climate, where 
the Eggs are impregnated, not where they have their 
Incubation or Food, when hatch’d, and. fed to their 
Lives End, that this Difference happens. 

Common Barley, fown once in the burning Sand, at 
Patney in Wilt/bire, will; for many Years after, if 
fown on indifferent warm Ground, be ripe Two or 
: Abyce Weeks Noten than any other (2), which has} 


never 


é ) Daciels is far from pres improved by becoming pasts: 
ripe ; for it lofes more good Qualities than it gets by being fown. 
at Patney: "Tisfo tender, that if it befown early, the Froft is 
apt to kill it; or if it be fown late in May, on the fame Day, and 
in the fame Soil, with the fame Sort of Barley that is not rath- 
ripe, it will be much thinner bodied than the late-ripe ; and be- 
fides, if it happens to have any Check by Cold or Drought, it 
never recovers it as the other doth, at what time foever it is fown.; 
It is now, L am informed, gone out of Fafhion, and very few 
Farmers have fown it of late Years. I know a little Parifh, that,. 

i 
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never been impregnate at Patney: But if fown a 
Degree farther North, on cold clayey Land, will, 
in Two or Three Vveaid, lofe this Quality, and be- 
come as late-ripe as any other. 

Indeed Patney is far from improving the Species of 
Barley, except we'think it improved by becoming 
more weak and tender, and fhorter-lived ; which ‘laft- 
mentioned Quality fits it for fuch Countries) where 
the Summers are too fhort for other Barley to ripen. 

The Grains or Seeds of Vegetables are their Egos; 
and the individual Plants, immediately proceeding 
from them, have not only the Virtues they -received 
in Embryo (or rather zz plantulis), but the Difeafes 
alfo; for when fmutty Wheat is fown, unlefs the 
Year prove very favourable, the Crop will be fmutty ; ; 
which is an evident Token of mala fiamina. 

_ The fmutty Grains will not grow; for they turn 
toa black Powder : But when fome of ‘thefeaneina 
Crop, then, to be fure, many of the reft are infected ; 

and the Difeafe will thew itfelf in the next Generation, 
or Defcent of it, if the Year wherein. ’tis a a 

prove a wet one. 

Weeds, and their Seed, in the Fields where: they 
srow naturally, for Time immemorial, come to as great 
Perfection as ever, without Change of Soil sr: 

Thefe Weeds, with Acorns, and other’ Mafts, 
Crabs, Sloes, Hips, and Haws, are thought to have 
been, originally, the only natural. Pr oduct of our 
Climate : Therefore other Plants being Exotics, many 
of them, as to their Individuals, require Culture and 
Change of Soil, without which they are liable, more 
or lels, to degenerate. 

But to fay, that the Soil can caufe Wheat to a 
- nerate into Rye, or convert Rye into Wheat, is what 


I believe, formerly lott about Two hundred Pounds per Ann, By 
‘fowing rath-ripe Barley : But long and dear Experience hath now 
convinced ‘them: of their Error, and obliged them totally to dif- 


ufe it. . 
relindes 
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reflectssupon the Credit of Laurembergius: Tis as 
eafy to believe, that an Horfe, by feeding ina certain’ 
Paiture, will degenerate into a Bull, and in other 
Pafture revert to an Horfe again ; thefe are fcarce of 
more different Species than Wheat’ and Rye are: If 
the different Soil of Wittemberg and Thuringia change 
one Species, they may the other. 


CHAP, XVL 
Of Rrpens. 


PRAHE Method of plowing Land up ihto Ridges 
i is a particular Sort of Tillage ; the chief Ufe 
of which is, the Alteration it makes in the Degrees 
of Heat and: Moifture, being two of the grand Re: 
quifites of Vegetation; for very different Degrees of 
thefe are neceflary to different Species of Vegetables, 
Thofe Vegetables commonly fown in our Fields, 
require a middle Degree of both, not being able to 
live on the Sides of perpendicular Walls in hot Coun- 
_ tries, nor under Water in cold ones, neither are they 
amphibious, but muft have a Surface of Earth not 
cover’d, nor much foak’d with Water, which de- 
_ prives them of their neceflary Degree of Heat, and 
eaufes them to languifh. The Symptoms of their 
Difeafe are a pale or yellow Colour in their Leaves, 
‘and a Ceffation of Growth, and Death enfues as fure 
as froma Dropfy. ae phi 
The only Remedy to prevent this Difeafe in Plants 
is, to lay fuch ‘wet Land up into Ridges, that the Wa- 
ter may tun off into the Furrows, and be convey’d 
by Ditches or Drains into fome River... 
The more a Soil is fill’d with Water, the lef Heat 
it will have, | : 


R fs 
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The Two Sorts of Land moft liable to be over- 
glutted with Water, are Hills, whereof the Upper 
Stratum (or Staple) is Mould lying upon a Second 
Stratum of Clay. ; 

And generally all ftrong deep Land. 

Hills are made wet and fpewy by the Rain-water 
which falls thereon, and foaks into them as into other 
Land ; but being ftopp’d by the Clay lying next the 
Surface or Staple, cannot enter the Clay; and for 
want of Entrance, fpreads itfelf upon it; and as 
Water naturally tends downwards, it 1s by the in- 
cumbent Mould partly ftopp’d in its Defcent from 
the upper towards the lower Side of an Hill; and 
being follow’d and prefs’d on by more Water ‘from 
above, is forced to rife up into the Mould lying upon, 
it, which it fills as a Ciftern docs a Fountain (or Fet 
d’Eau). The Land of fuch an Hill is not the lefs wet 
or fpewy for being laid up in Ridges, if they be 
made from the higher to the lower Part of the Field ; 
for the Force of the Water’s Weight continued will 
raife it fo, as to caufe it to 1ffue out at the very Tops 
of thofe Ridges; the Earth becomes a fort of Pap or 
Batter, and being like a Quagmire, in going over it, 
the Feet of Men and Cattle fink in till they come to 
the Clay. 

There are Two Methods of draining fuch a wet 
Hill: The one is to dig many Trenches crofs the 
Hill horizontally (2), ani either fill them up with 
Stones loofe or Archwife, through which the Water, 
when it foaks into the Trenches, may run off at one 
or both Ends of them into fome Ditch, which is lower, 


(a) For if they are made with the Defcent, and not acrofs it, 
then they will be parallel-to the Rills of Water, that run upon the 
Surface of the Clay under the Staple (or upper Stratum of Mould) 
and would be no more effectual for draining the Hill, than the 
digging of one River parallel to another, without joining it in 
any Part, would be effectual for draining the other River of ate , 
mv ater. 


and 
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and carries it away; then they cover the Trenches 
with Mould, and plow over them as in dry level 
Ground. © ae 

This Method has been found effectual for a time, 
but not of long Continuance; for the Trenches are 
apt to be ftopp’d up, and then the Springs break 
out again as before: Befides, this is a very chargeable 
Work, and in many Places the Expence of it may 
almoft equal the Purchafe of the Land. . 

Therefore ’tis a better Method to plow the Ridges 
crofs the Hill almoft horizontally, that their parting 
Furrows, lying open, may each ferve as a Drain to the 
Ridge next below it; for when the Plough has made 
the Bottom of thefe horizontal Furrows a few Inches 
deeper than the Surface of the Clay, the Water will 
run to their Ends very fecurely, without rifing into 
the Mould, provided no Part of the Furrows be 
Jower than their Ends. | 3 

Thefe parting Furrows, and their Ridges, muft be 
made more or lefs oblique, according to the Form 
and Declivity of the Hill; but the more horizontal 
they are, the fooner the Rain-water will run off the 
Lands; for in that Cafe it will run to the Furrows, 
and reach them at right Angles, which it will not do 
when the Ridges (or Lands) are oblique; and there- 
fore the Water’s Courfe crofs the Lands will be 
‘longer (a). Every one of thefe horizontal Trenches 

polis receives 


(2) The natural Courfe of Water being downwards, it would 
always run by the neareft Way to the Bottom of the Hill, if no- 
thing ftopt it; but theWater runs from an Hill in Two Manners; 
«viz. Upon the Surface of the Staple, and upon the Surface of 
the Clay that is under the Staple ; that which runs under keeps 
its ftrait Courfe from the Top to the Bottom of an Hill, under a 
Ridge that is made exaétly with the Defcent of the Hill, except 
that Part of the Water that rifes up into the Mould, and a very 
little that foaks into the Furrows ; for when the Futrows are not 
made exactly with the Defcent, the more oblique they are to the 
Defcent, the longer will be the Water’s Courfe under the Ridges; 
and the fhorter, as they are nearer being at Right Angles to the 
‘yak 2 Defcent, 


as 
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receives all the Water from the Rills, or little:Gutters, 
wherein the Water runs betwixt the Mould and the 
Clay; thefe are all cut off by the Trenches, which 
receive the Water at their upper Sides, and carry it 
away, as the Trunks of Lead plac’d under the Eaves 
of a Houfe do carry away the, Rain-water: 

If there were no other Manner:of plowing Ridges 
on the Sides of Hills than what. is commonly: prac- 
tifed on the Plains, this Method of leaving: open Fur- 
rows (or Drains on Declivities) would be impracti- 
cable; becaufe the Plough could not: turm up’ the 
~ Furrows againft the Hill, and againft the Ridge‘alfo, 
from the lower Side of it: But the eafy Remedy 


acainft that Inconvenience is, to plow fuch’Ridges in - 


Pairs, without throwing any Earth into the Trenches} 
and then the Ridges will be: plain a-top, and the 
Rain-water will run fpeedily downward to’ the next 
Trench, and thence to- the Head+land, and fo! out of 
the Field. Thefe Trenches. will be made, aswell as 
kept always’ open, by this’ plowing in Pairs; and is 
abundantly ‘more eafy than the Way of plowing 
Ridges fingly.. This plowing in Pairs prevents alfo 
- another Inconveniency, which would otherwife happen 
to thefe horizontal Ridges: and that is, they being 
hi¢heft inthe Middle, the Rain-water could not run 
freely from: the upper Half of .a Ridge towards the 
next Furrow below it, but would be apt to fink in 
there, and foak thro’ the Ridge; but when Ridges 
lie in Pairs, the Water will run off from a whole 
Ridge, as well as off the lower Half of a Ridge that 
is plow’d fingly, and higheft in the Middle. 


Defcent. ”Tis alfo the fame with the Water that falls upon the 
Surface of the Ridges;. for the more horizontal they are, the 
fhorter its Courfe will be from them to the Furrows, which carry 
_ it off; and the lefs of the Water will fink into the Ridges, the 
lefs oblique and the nearer to Right Angles to the Defcent they. 


are made. | 
. styi) oh OLB 
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Note,. That every time of plowing, the Pairs muft 
be changed, fo that the Furrow, which had Two. 
Ridges turned towards it one time, muft have Two 
turned from it the next time: This Method keeps the 
Surfaces of all the Ridges (or Lands) pretty near 
even (a). 

‘Farmers are at more Trouble and Pains to crown 
fuch Land (it being common to break their Horfes 
Wind in plowing up Hill) than they would be at, 
if they laid their Ridges in the. abovefaid Manner, 
which would effectually make them dry. Many 
hundred Acres of good Ground are fpoiled ; and 
many a good Horfe, in plowing againft the Hill, and 
againft all Reafon, Demonftration, and Experience 
too; which might be learned even from the Jrih, 
who drain their Bogs, and make them fruitful, whilft 
fome Englifh beftow much Labour to drown and make 
barren many of their Hills, which..would more 
eafily be made dry and fertile. 

I have obferved, that thofe Places of fuch an Hill, 
that when plowed with the Defcent, were the wetteit, 
and .never. produced any thing that was fown on 
them, became the very richeft, when made dry by 
plowing. crofs the Defcent: This fhews that Water 
does. not impoverifh Land, but the contrary ; tho’, 
whilft it ftands thereon, it prevents the Heat which 
is neceflary to the Production of moft forts of Ve- 
getables : And where it runs fwiftly, it carries much 
Earth away with it; where it runs lowly, it depofits 
and léaves much behind it. | 

Though in all Places, where this Way of making 
‘the Ridges. crofs the Defcent of Hills is practifed, 
the Land becomes dry ; yet very few Farmers will 


(a) Note, This cannot be:done on an Hill, whofe Declivity is 
fo great, that the Plough. is not able to turn a F urrow againit it. 
But in this cafe, perhaps, it may be fufficient to plow the Ridges 
obliquely enough for the Furrow to be turned both Ways. 


| R 3 alter 
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alter their old Method (a) ; no, not even to try the 
Experiment; but ftill complain their Ground is fo 
wet and fpewy, that it brings them little or no Pro- 
fit; and if the Year prove moift, they are great 
Lofers by fowing it (2). BM a 


(2) But fome of late are convinced, by obferving that an Hill 
of mine has been made dry by this means for Fourteen Years 
_ paft, which before was always more wet and fpewy than any 

Field in the Neighbourhood; and from the time of inclofing it 

‘out of an Heath (or Common), and the converting it to arable, 
which was about Seventy Years ago, it had been reputed as little 
better than barren, on account of its Wetnefs; and that it has 
been the moft profitable Field of my Farm ever fince it has been 
under this new Management. I have alfo another Field, that lies 
about a Mile and an half from me: It doth not belong to the 
Farm where I live, but was thrown upon my Hands, no Tenant 
caring torentit, becaufe great Part of it was full of Springs, and 
barren: This alfo, having been kept in Lands plowed crofs the 
Defcent, (which is but a fmall Declivity), is become dry: And 
now the moft prejudiced Farmers agree, that keeping the Lands 
or Ridges of wet Ground always crofs the Defcent doth cure its 
Spewinefs, Hereupon fome have attempted to put this Method 
in Practice on their wetLand; and, after it has been well tilled up 
‘Hill and down, have plowed it the laft time for fowing of Wheat, 
in flat Lands crofs the Defcent; but by Mifmanagement their 
Furrows are higher at each End than the Middle, fo that none of 
the Water can run off either downwards or fideways, or. any 
other Way. : | 

Had the Furrows carried off the Water at both or either of 
their Ends, it might have been effectual, notwithftanding the 
broad Lands, becaufe their Ground hath a much lefs Declivity, 
and is much lefs {fpewy, than my Hill was: They will doubtlefs 
find their Miftake, and amend it, having a Precedent before their 
Eyes; but if they had none within their own Infpe€tion, I que- 
ftion whether this Mifmanagement might not difcourage them 
from profecuting their Proje¢t any further, 

(2) Remember, in making Ridges of all Sorts, and of what- 
foever Figure the Piece is, that no Ridge ought to have any more 
Furrows at one End, than at the other End; for if there be, the 
Plouga muft be turned in the Middle of the Piece, which will caufe 
theLand to be trodden by theHorfes; but if eachEnd have an equal 
~ Number of Furrows, the Horfes in turning will tread only upon 
the Head-lands, which may be plowed afterwards; or if defign'd 
to be Horfe-ho’d, the Head-lands fhould be narrow, and not 


plowed at all. ae. 
) The 
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The Benefit of laying up ftrong deep Land into 
Ridges is very great ; tho’ there be no Springs in it, 
as are in the Hills aforementioned. _ 

This Land, when it lies fat, and is plowed fome- 
times one Way, fometimes the other, by crofs-plow- 
ing, retains the Rain-water a long time foaking into 
it; by that Misfortune, the Plough is kept out Two 
or Three Weeks longer than if the fame were in 
round Ridges; nay, fometimes its Flatnefs keeps it 
from drying till the Seafon of plowing, and even of 
fowing too, be loft. 

The Reafons commonly given againft fuch Ridges 
are thefe following. 


I. They prevent the fanfied Benefit of crofs-plow- 


ing. 

Il. Farmers think they lofe Part of their Ground, 
by leaving more Furrows betwixt Ridges, than 
when they lay their Land flat, where the Lands 
are made much larger than round Ridges can 
conveniently be, and besaufe alfo the Furrows 
betwixt Ridges muft be broader, and lie opens 
but the other they fill up by the Harrows. 


The Firft of thefe. I have already anfwered elfe- 
where, by fhewing, that Crofs-plawing is oftener in- 
jurious than. beneficial. : 

The Second I fhall fufficiently confute, if I can 
make appear, that no Ground is loft, but much may 
be gained, by Ridges. 

What I mean by gaining of Ground, is the in- 
creafing of the Earth’s Surface : For if a flat Piece be 
plow’d up into Ridges, and if in each Sixteen Feet 
Breadth there be an empty Furrow of Two Feet ; 
and yet, by the Height and Roundnefs of the Ridges, 
they have Eighteen Feet of Surface capable of pro- 
ducing Corn equally to Eighteen Feet, whilft the 
Piece was flat; there will be one Eighth Part of pro- 
fitable Ground or Surface gain’d, more than it had 

R 4 when 
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‘when Jevel; and this, I believe, Experience will 
‘prove, if the thing were well examined into. 

But againtft this Increafe of profitable Ground, 
there is an Objection, which I muft not call a frivo- 
‘lous one, in refpect to the Authors: who bring its 
iver, J hope, the Defire of finding the Truth, | 
juftify me to examine it; and the Arguments brought 
to futtain it. 

This Opinion of theirs is found upon their No- 
tion (which I’ think very erroneous) of the perpen- 
dicular Growth of Vegetables ; andis, by Mr. Bradley, 
fet in its beft Light, in his Vol. I. Pag. 8. ufque ad 
Pag. 13. and in his Cuts, reprefenting Three Hills; 
but his Arguments feem to be fuch, as all Arguments 
are, which pretend to prove a thing to be. what it 
is not; viz. Sophiftical ones. 

Bie Hypothefis he. endeavours to prove, is in 
Pag. 8. thus: «An Hill may contain Four.equal Sides, 
* which meet in a Point at the Top; but the Contents 
of thefe Four Sides can produce no more, either 
of Grain or Trees, than the plain Ground, upon 
which the Hill ftands, or has at its Bafe; and yet, 
by the Meafure of the Sides, we find twice the 
Number of Acres, Roods, and Poles, -which mea- 
fures in the Bate, or Grownd- plat; and therefore 
Page g. Hills are worth no more than half their 
Superficial Meafure; i, ¢. Two Acres upon -the 
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€ Plain, pravided the Soil of both is equally rich.” 

To prove it, he gives an ate in Fig. IIT. of 
“Buildings upon an Hill; fhewing, that the Two Sides 
of the Hill -will only. bear the fame Number of 
‘Hloufes, that may ftand in the Line at the Bate. : 

This is foreign to the Queftion, of how much 
Grain, or how many Trees, the Hill will produce, 
‘ForVegetables, being fed by the Earth, require | much 
‘more of its Surface to nourifh them, than is neceflary 
for them to ftand on 5 but Buildings require no‘more 


Side of the Hill to'pay’as ‘much as one upon the — 
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of ‘the Surface but Room to ftandion : Therefore: no 
fuch Argument, taken’ from Buildings, can be:ap+ 
plied to Vegetables: L Mane 0 
This Areument of ‘Mr. Bradiev’s ‘gives no more 

Satisfaction to ‘the Queftion. about (producing: .of 
Vegetables, than a/Grazier would do, ‘being afked, 
how'*many ‘Oxen ‘a certain ‘Pafture-ground would 
maintain, if he fhould anfwer, by’fatistying you with 
the Number of Churches which might ftand thereon. 

The like Anfwer, in effect, may be given tothe 
Argument in Fig. IV. of the Pales ;,'only he ‘has 
forgot to fhew, that ‘to mound’over the Hill would 
require-double the Rails, or double:the Hedge-wood 

(except Stakes) as to mound the Bafe, if itdid not, the 
-Hill-would be yet of the more Value, becaufe thereon 
more Surface might'be fenced in at'lefs*Expence.. ' 

Inchis Fig. Il. he gives no good ‘Reafon why the — 

Hill thould not ‘bear twice the Number‘of Trees as 
the Bafe can do; for there is as much Room’ for 
Two hundred Trees on the Hill, as forOne hundred 
on ‘the Bafe, ‘becaufe he allows the Surface to °be 
double to that of the Bafe. He ought to meafure 
the ‘Diftances of ‘the Trees on the Hill, ‘by a-‘Line 
parallel’ to the Surface they grow on, \as'well ashe 
does the Diftances of thofe below.) « “} 

- And fuppofe the Row at the 'Bafe, together with 
the Surface they grow on, were ‘rais’d up, fo that‘it 
fhould become «parallel to half the Row on the’ Hill, 
would not the Trees in'the Bafe Row be twice as near 
to one another as’ the Trees inthe Hill Row are? 
‘And fuppofe a Line had been ty’d from ‘the Tops of 
all the lower Trees before the Row was fo rais’d up 
at one End, and then after the Situation of the 
Row was fo alter’d, if by this Line theTrees fhould 
be pull’d from being perpendicular to the Surface they 
grow on, and made to ftand oblique to that, and _per- 
pendicular to the:‘Horizon, as the upper Trees.are.s 
would the Diftances of the Trees from eee 
t alter’d 


i 
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alter’d by this Change of Pofture? No; for their Bot- 
toms would be at the fame Diftances, becaufe not re- 
moved ; and their Tops, becaufe the fame Line holds 
them, at the fame Diftances in both Poftures. | 

Mr, Bradley’s Lines, drawn from the Trees below, 
which are one Perch afunder, make the Two Rows 
of Trees. falfly. feem to be at equal Diftances; 
becaufe thefe Lines are parallel to:each other: But - 
this is a Deceit ; for, in Truth, the Diftances of the 
Trees are not meafured by the Diftances of thofe 
Lines, but by. the extreme Points at the Ends of the 
Lines (2); and-thofe Two Points above, where. the 
Lines cut the Row obliquely, and at unequal Angles, 
are twice as far afunder as the endmoft or extreme 
Points below are, where the Lines cut the Row at 
right Angles. . Hence may be inferr’d, that there is 
Room for twice as many Trees to grow on the Hill 
as on the Bafe, and twice as much Grain for the fame 
Reafon ; becaufe there is twice the Surface for 
the Roots to fpread in. And fince Mr. Bradley 
allows the Hill to contain Two Perches to One of 
the Bafe, and the Soil of both to be of equal 
Goodnefs ; and yet affirms, that the Two can pro- 
duce no more of Grain or Trees, than the one 
Perch can; I cannot fee, why it fhould not be as 
reafonable to fay, that Two Quarters of Oats will 
maintain an Horfe no longer, nor better, than One 
Quarter of Oats, of equal Goodnefs, will do. 

In Page 13. he concludes thus: ‘ That Hills, in 
‘their Meafure, contain only as much profitable 
‘ Land as the Plain or Plat of Ground they ftand 
* upon; and as a Proof of that, all Vegetables or 
‘ Plants have an erect Method of Growth.’ 

This Proof of Mr. Bradley’s is founded upon an 
Argument which has no Confequence, unlefs it were 

(a) Thefe upper Trees are meafured by the unequal Length 
of the Lines, not by their parallel Diftance, as the lower Trees 
are; therefore his Meafure is a Quibble, ) ae 

irft 
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firft proved, that the Surface of Earth could produce 
and maintain as many Vegetables or Plants as could 
ftand thereon in an erect Pofture ; which Suppofition 
is as impoffible, as that half an Acre fhould produce 
and ‘maintain an Hecatomb, without Mr. Bradley’s 
teaching Oxen-to live upon Air for their Food, as 
he thinks Van-Helmont’s Tree did. 

All expert Hufbandmen muft needs be convinced, 
that the greateft Crop of Vegetables that ever grew, 
might ftand in an erect Pofture, upon a twentieth 
(andI may fay the hundredth) Part of the Surface 
that produced it ; therefore there muft be Nineteen 
Parts for the Roots to fpread, unoccupied by the 
Trunks, Stems, or Stalks, | 

And tho’ it be true, that an Hill will fupport no 
more of thefe, than its Bafe, when placed in an 
erect Pofture, clofe together, as in a Sheaf; yet 
this clofe Pofition is only proper for them when 
they are dead, and require no more Nourifhment 
than Houfes and Pales do ; and confequently require 
no Room but to ftand on. Therefore this Argu- 
ment of Mr. Bradley’s muft not be admitted in ve- 
‘getative Growth, where there is always required 
Nineteen times more Room in the Surface, for the 
Ufe of the Roots, than what the Stems, Trunks, or 
Stalks, do poffefs upon it: And the more Room 
there is for the Roots, the greater Number of Plants 
may be produced. . | : 

Neither can I admit, that all Vegetables or Plants 
have an erect Method of Growth ; becaufe the con- 
trary is feen in Chamomile, and divers other Vege- 
tables, which havé an horizontal Method of Growth. 

But what is more material to this Purpofe, to be 
obferved, is, that all Vegetables have horizontal 
Roots, and Roots parallel to the Earth’s Surface or 
Superficies ; and unlefs thofe Roots have a fufficient 
Superficies of Earth to range in, for Nourifhment 
of a Plant, the Stem and Branches cannot piolpeys 

| _ what- 


252 « Of Rip g¢ixis, Chap. XVI. 


whatever be their’ Method sof ‘Growth above’ the 
Earth; and if there be not a.due,Quantity of .Food 
forthe Roots within the Farth, . a very little Space 
.May, contain the,external Parts of Vegetables upon it. 

_ From what has been faid, Ithink-we,may conclude, 
that Mr, Bradley’s Ehill may produce more Vegeta- 
bles than the Bafe whereon it. ftands; and. therefore 
it is of more Value than half its fuperficial Meafure ; 
2..é.. Two Acres on,the Hill are worth more than,one 
Acre on the Plain, the Soil being equally rich; as:he 
_allows it to»be,.in his.Cafe. : t bar’ 


Now, indeed, whether Mr, Bradley might -not 
poflibly be deceived in ‘his.,Opinion. of the -equal 
Richnefs of ‘his Hill, and his Plain, I will not difpute : 
I will only fay this,. that ’tis generally otherwile. 
But where.a Plain is plow’d.upinto moderate Ridges, 
their, Height being in proportion to the) Depth of 
the Staple, below which the Plough muft take nothing 
into, the, Ridges, the Soil-is equally rich, whether it. be 
plowed. plain, or,ridged up. .And asthe Surface.is 
in the Ridges increafed, there is nothing in alli Mr. 
Bradley's Arguments, that fhews, why that increafed 
Surface, fhould not produce more Vegetables.than;the 
fame Earth could do whilft.1t was level. 190i 
There are. other Reafons why it fhould produce 
more: when ridged. (a), -befides the Increafe of | Sur- 
face ; as, . cans eg 1od/2? sig 
I, °Zis then more free from the» Injuries sof too 
much Water. rh 


wis 


_ (a) ‘To the Three we,.,may :add a Fourth -Reafon, wit. the 
raifing the Thicknefs ofthe Staple in the Ridges, keeping the 
Surface drier in wet Weather, and moifter at the Bottom of the 
Staple in dry Weather. ‘And I -have feen Barley that was'drilled 
on my-raifed little Ridges flourith, inja;dry Summer on the: Brow 
of my-chalky Hill, -and.on,my lowef Land: in wet Weather, 
when the.Barley hand-fown,contiguous to it on each fide thofe 
Ridges, ‘fown on the Level the fame Day that the Ridges were 
drilled, ‘have ‘looked yéllow :and fickly; and yet it is not, wet 
Land. | 123 Pate Ge a 
eo 1. 
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Il. °Zis better protefted againft cold Winds, be- 

~~ caufe the Ridges are a Shelter to one another. 

Ill. If the Surface be much exhaufted, by too fre. 

quent Sowing, the Ridges may be made juft wher 
“! the Furrows were, and then the Surface will i 

» “intirely changed. 9 

The following general Rules ought to be obferved 
about Ridges; v7z. 

That,, as-to their, Height, regard) muft be: had to 
the Nature of the Soil, in its difficult Admiffion of 
Water; for the greater that is, the greater Declivities 
the Ridges fhould have ; and then, if the Soil be not 
deep, they fhould generally be made the narrower. 

_ There is one thing which Mr. Bradley takes no 
notice of; viz. That no more of the Rain, or other 
Benefits’ of the Atmofphére, which defcend. perpen- 
dicularly, can fall on an Hill, or on a Ridge, than 
what would’ fall on, the Bafe, or Ground-plot.. But 
“tis probable, | that. miore of the fine, Vapour, which 
fwims in the Currentiof the’Air horizontally, does ftrike 
and break againft thofe Eminences, and fo make an 
Equivalent (4), except that it runs off more quickly. 

-. Notwithftanding, all, I have here faid, in behalf of 
Ridges, 1 muft .confefs, that for my Hoeing-Huf- 
bandry,, I fhould: prefer and: that is: naturally dry: 
enough, without: a Neceflity of being laid up iniany 
larger or higher’ Ridges than) what many: contain 
Six Feet in: Breadth: (¢), that Sizebeing: the largeft 
that is proper for the regular: Operation. of the. 
Horfe-hoe. | | pea: 

wen it Be aia ag 


(4) But though Ridges do alter or,inereafe. the Surface, the. 
Quantity of Soil or Earth remaining the fame as on the Level, 
and of no greater Depth than can be tilled, it may. produce, 
equal Crops of Corn with the Level, andno more; except from: 
the Advantage the Ridges may give it.in lying drier. * | 

(c) Since’ the Printing of my Effay, |-find upon. Trial, that 
thefe narrow Ridges are as effectual as any for carrying theWater 
off from my clayey Hill; and that they may be made much lefs 
bey - horizontal 
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+. ' ; th = 
Of Differences between the Old and the New 
| ~).. Hatbandry.: Voted 


. order to make a Comparifon between the Hoe- 
ing-Hufbandry, and the old Way, there are Four 
Things ; whereof the Differerices ought to be very 
well .confidered. | 
I. The Expence 
Il. The Goodnefs ¢ of a Crop. 
Ill. The Certainty | ae 
IV. The Condition in which the Land is left after 
a Crop. YY 
The Profit or Lofs arifing from Land, is not to 
be computed, only from the Value of the Crop it 
produces ; but from its Value; after all Expences of 
Seed, Tillage, €@c. are deducted. 29 Dea 
Thus, when an Acre brings a Crop worth Four 
Pounds, and the Expences thereof amount to Five 
Pounds, the Owner's Lofs is One Pound; and when 
an Acre brings a Crop which yields Thirty Shillings, 
and the Expence amounts to no more than Ten Shillings, 
the Owner receives One Pound, clear Profit, from 
this Acre’s very {mall Crop, as the other lofes One 
Pound by his greater Crop. . pa aac 


horizontal than broad Ridges, whereby their Furrows are the 
more eafily turned upwards againft the Declivity. 

[have not tried any narrower Ridges than of Six Feet upon 
this Hill: ButI have had full Experience of Five-feet and of 
Four-feet Ridges upon other Land ; and find that all Sizes of thefe _ 
narrow Ridges are very advantageous, even where the Crop is to 
be fown upon the Level; for fewer Furrows are neceflary for the 
Tilling of an Acre, when ’tis kept in fuch Ridges, than in broad 
Lands; and after wet Weather the Ridges will be fit to be plowed 
much fooner than level Ground. Be 
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The ufual Expences of an Acre of Wheat, fown in 
the old Hufbandry, iz the Country where I live, is, 
in fome Places, for Two Bufbels and an balf of Seed; 
in other Places Four Bujfhels and an half , the leaft of 
thefe Quantities at Three Shillings per Bujbel, being 
the prefent Price, if Seven Shillings and Six-pence. 
For Three Plowings, Harrowing, and Sowing, Six- 
teen Shillings ; dut if plow’d Four times, which is 
better, One Pound. For Thirty Load of Dung, to 
@ Statute Acre, is Two Pounds Five Shillings. For 
Carriage of the Dung, according to the Diftance, from 
Two Shillings ¢o Six-pence the Load, One Shilling 
being the Price moft common, is One Pound Ten 
Shillings. Ihe Price for Weeding is very uncertain ; 
it bas fometimes coft Twelve Shillings, /ometimes Two 
Shillings per ere. 


} EUs saat 
In Seed and Tillage, nothing can be 
abated of — — __ ¢ SF 03 06 
For the Weeding, one Year with 
00 02 00 


another, is more than — — 
For the Rent of the Year’s Fallow 00 10 OO 
For the Dung; tis in fome Places a 
little cheaper, neither do they al- 
ways lay on quite fo much, there- 
fore abating 155. in that Article, 
we may well fet Dung and Car- 
riage at — — — 
Reaping commonly 5s. fometimes iefs 00 04 06 


Total 04 10 00 


Folding of Land with Sheep is reckoned abundantly 
cheaper than Cart-dung ; but this is to be queftioned, 
becaufe much Land muft lie fill for keeping a Flock 
(unlefs there be Downs); and for their whole Year's 
keeping, with both Grafs and Hay, there are but Three 
Months of the Twelve wherein the Fold is of any con- 
Siderable Value, this makes the Price of their Manure. 

. qua- 
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quadruple to what tt would be; if equally good. all thé 
Year, like Cart-dung: And folding Sheep yield tittle 


Profit, befides their Dung, becaufe the Wool of as | 
Flock, except: it be a large one,. will frarce. pay the. - 


Shepherd and the Shearers. But there is another thing 
yet, which more inbances the Price of Sheep-dung 3 
and that is, the.dunging the Land with their Badies,. 
when they all die of the Rot, which bappens too fre- 
quently in many Places; and: then the whole Crop. of. 


Gorn muft-go to purchafe another Flock, which may 


have the fame. Fate the enfuing Year, if the Summer 
prove wet; and fo may the Farmer be ferved for feveral 
more fuccefive Years, unlefs be fhould break, and 
another take bis Place, or that dry Summers come in’ 
time to prevent it, Io avoid this Misfortune, hewould: 
be glad to purchafe Cart-dung at the bigheft Price, 
for fupplying the Place of bis Fold; but tis only near 
Cities, and great Towns, that a fufficient Quantity can 
be procured. % 

But, fuppofing the Price of Dunging to be only Two 
Pounds Ten Shillings, and the general Expence of an 
Acre of Wheat, when fown, at Three Shillings per 
Bufbel, to be Four Pounds Ten Shillings, with the 
Year’s Rent of the Fallow; | 

The Expences of planting an Acre of Wheat in 
the Hoeing-Hufbandry, is Three Pecks (a): of Seed ; 
at Three Shillings per Buthel, is Two Shillings and 
Lhree-pence. ‘The whole Tillage, if done by Horfes, 
would be Eight Shillings ; becaufe our Two Plowings, 
and Six Hoeings (4), are equal to Two Plowings; 


(2) Sometimes half a Bufhel is the moft juft Quantity of Seed, 
to drill on an Acre. ada 

(6) But we fometimes plow our Six-feet Ridges before Drill- 
mg, at Five or Six Furrows, which is a Furrow or Two more 
than. I have reckoned: But we do nat always hoe Six times after* 
wards. But it is better for fucceflive Wheat-crops. to. beftow. the 
Labour of as many Hoeings as amount to three plain Plowings 
ina Year, it being a-greater Damage to omit one neceflary Moe- 
ing, than isthe Expence of feveral Hoeings, As 
“filly > the 
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the common Price whereof is Four Shillings each ; 
but this we diminifh half, when done by Oxen kept 
on St. Foin, in this! manner; viz. Land worth Tbdirty 
Shillings Rent, drill’d with St. Foin, will well main- 
tain an Ox a Year (a), and fometimes Hay will be 
left to pay for the Making : We cannot therefore allow 
more than One Shilling a Week for his Work, becaufe 
his keeping comes but to Seven-pence a Week round 
the Year. ; 7 

In plain Plowing, Six Feet contains Fight Furrows ; 
‘but we plow a Six-feet Ridge at Four Furrows, 
becaufe in this there are Two Furrows cover’d in the 
Middle’ of it, and one on each Side of it lies open. 
Now what we call one Hoeing, is only Two Furrows 
of this Ridge, which is equal to a Fourth Part of one 
plain Plowing; fo that the Hoeing of Four Acres 
requires an equal Number of Furrows withOne Acre, 
that is plow’d plain, and equal time to do it in (ex- 
cept that the Land, that is kept in Hoeing, works 
much eafier than that which is not). 7 

All the Tillage we ever beftow upon a Crop of 
Wheat that follows a ho’d Crop, is equal to Eight 
Hoeings (2); Two of which may require Four 
Oxen each, One of them Three Oxen, and the other 
Five Hoeings Two Oxen each. However, allow 
Three Oxen to each fingle Hoeing, taking them all 
one with another, which is Three Oxen more than it 
comes to in.the Whole. - 


(a) Oran Ox may be well kept Nine Months, with an Acre of 
indifferent Horfe-ho’d Turneps; and if we value them only at 
the Expence and Rent of the Land, this will be a yet cheaper 
Way of maintaining Oxen. Upon more Experience it is found, 
that St. Foin Hay alone, or with a {mall Quantity of Turneps, 
is beft for working Oxen in the Winter; but a Plenty of Turneps 
with the fame Hay is better for fatting Oxen that-do not work. 

(6) But the Number of Oxen required will be according ‘to 
their Bignefs.and Strength, -and to the Depth and Strength of the 
Soil. which alfo will be the eafier Draught for the Oxen, the 
oftener the Intervals are hoed. 


Begin 
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Begin at Five in the Morning, and in about Six 
Hours you’may hoe Three Acres, being» equal in 
Furrows to Three Rood ; 7. ¢. Three Quarters of an 
Acre. | Vhenturn the Oxen to Grafs, and after reft- 
ing, eating, and drinking, Two Hours and an half, 
with another Set of Oxen begin Hoeing again 5) and 
by or before half an Hour after Seven at Night, 
another like Quantity may be ho’d. .Thefe are the 
Hours the Statute has appointed all Labourers to 
work; during the Summer Half-year. ic A 
To hoe thefe Six Actes a Day, each Set of Oxen 
draw. the, Plough: only Eight, Miles and a Quarter, 
which they may very well do in Five: Hours ;, and 
then the Holder and Driver will be at their Work of 
Plowing Ten Hours, and will have Four Flours and 
an half:to reft, sc. | ed off 
The Expence then of hoeing Six Acres in a Day, 
in this manner, may be accounted, ‘at Ove Shilling 
the Man. that holds the Plough, Six-pence the Boy 
that drives the Plough, One Shilling for the Six Oxen, 
and Six-pence for keeping the Tackle in Repair. The 
whole Sum for hoeing thefe Six Acres is Three Shil- 
dings, being Six-pence per Acre (a). 3 
They who follow the old Hufbandry cannot keep 
Oxen fo cheap, becaufe they can do nothing without 
the Fold, and Store-fheep. will fpoil the St. Foin. 
“They may almoft as well keep Foxes and Geele to- 
gether, as Store-fheep and good St. Foin, Befides, 
the fowed St. Foin coft Ten times as much the Plant- 
‘ing as drill’d St. Foin does, and mutt be frequently 
“manured, or elfe it will foon decay ; efpecially upon 
“all forts of chalky Land, whereon ’tis moft common- 
ly fown. Pane 


(2) But where there is not the Convenience of keeping Oxen, 
the Price of Hoeing with Horfes is One Shilling each time. ’ 

When a Roller is ufed, which is lefs than a Hoeing, becaufe 
« one Perfon to lead is enough, and that may be a Boy; and once 
in an Interval may fuffice ; then “tts lefs Labour than half a Hoe- 
© ing3.and for this we may well‘abate One Hoeing of the Eight. 
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‘The Expence of Drilling cannot be much ; for as 
we can hoe Six Acres a Day, at Two Furrows on 
each Six-feet Ridge, fo we may drill Twenty-four Acres 
aDay, with aDrill that plants Two of thofe Ridges at 
once ; and this we may reckon a Peny Halfpeny an 
Acre, But becaufe we find it lefs Trouble to drill 
fingle Ridges, we will fet the Drilling, at moft, Six- 
pence per Acre. | 

As every fucceffive Crop (if well managed) is 
more free from Weeds than the preceding Crop 3 
I will fet it all together at Six-pence (a) an Acre for 
Weeding (3). 

For a Boy or a Woman to follow the Hoe-plough, 
to uncover the young Wheat, when any Clods of 
Earth happen to fall on it, for which Trouble there 
is feldom neceflary above once (¢). to a Crop, Two- 
pence an Acre. One Peny is too much for Brine and 
Lime for an Acre. : | 

Reaping this Wheat is not worth above half as 
much as the Reaping of a fown Crop of equal Value; 
becaufe the drill’d ftanding upon about a Sixth Part 
of the Ground, a Reaper may cut almoft as much of 
the Row at one Stroke, at he could at Six, if the 
fame ftood difperfed all over the Ground, as the 
fowed does; and becaufe he who reaps fowed Wheat, 


(2) This is when the Land has been well cleanfed of Weeds 
in the preceding Crop, or Fallow, or bath. 

(4) This may be enough, if the Land be well cleanfed the Year 
before, and confidering that feveral Years in fuch there is no Oc- 
cafion for Weeding at all: And as this Calculation is comparative 
with the old Way, we thould examine the Price of weeding the 
fown Corn, which, by the beft Information I can get, was in the 

"Year 1735. about 45. per Acre for Weeding of Barley ; and of 
Wheat, round about where I live, about 65. and in Wiltfoire, 
15s. perActe for their Wheat, amongft which much. Damage 
is done by the Weeder’s Feet, and yet fome Weeds are left. 

(c) But this Expence being fo {mall, “tis better that a Perfon 

fhould follow at every Hoeing, where we fufpe&t, that any Da- 
mage may happen from any Earth’s falling ‘on, or prefling too 

S 2 mutt 


_hard againft fome of the Plants. 
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muft reap the Weeds along with the Wheat; but the 
drilled has no Weeds; and befides, there go a 
ereater Quantity of Straw, and. more Sheaves, to a 
Buthel of the fowed, than of the drilled (2). And 
fince fome Hundred Acres of drilled Wheat have been — 
reaped at Two Shillings and Six-pence per Acre, I will 
count that to be the Price. . 


The whole Expence of an Acre of drilled Wheat. 


| Lact Seyp-w. 
For Sed — —- — — — 00 02 03. 
For Tillage — — — — 00 04 00— 
For Drilling —- — — — 00 ©0 06 
For Weeding — — —- —— 00 00 06 
For Uncovering — —  — 00 00 02 
For Brine and Lime — — 60 00 OI 


For Reaping .«— ©—~ — 277 1@0niee 06 
- Total oo 10 00 


The Expence of an Acre of 
fowed Wheatis -- - 7 
Towhich muft be added, for the 

Year’s Rent of the Fallow ‘ 


Total 04 10 ‘00 


If T have reckon’d the Expence of the drilled at _ 
the loweft Price, to bring it to an even Sum; I have - 
alfo abated in the other more than-the whole Expence 
~of the drilled amounts unto. 

And thus the Expence of a drilled Crop of Wheat 
is but the Ninth Part of the Expence.of a Crop fown 
in the common Manner. 

>Tis alfo fome Advantage, that lefs Stock is re- 
quired where no Store-fheep are ufed. 


_. (a) Cne Sheaf of the fatter will yield more Wheat than Two 
of the fermer of «qual Diameter. * 
iam I. 


t 
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Il. Of the different Goodnefs of a Crop. 

The Goodnefs of a Crop confifts in the Quality of | 
it, as well as the Quantity ; and Wheat being the moft 
ufeful Grain, a Crop of this is better than a Crop of 
_any other Corn, and the ho’d Wheat has larger Ears 
(and a fuller Body) than fow’d Wheat. We can have 
more of it, becaufe-the fame Land will produce. it), 
every Year, and even. Land, which, by the Old. 
Hufbandry, would not be made to bear Wheat at 
all: So that, in many Places, the New Hufbandry 
can raife Ten Acres of Wheat for One that the Old 
can do; becaufe where Land is poor, they fow but, 
a Tenth Part of it with Wheat. 

We do not pretend, that we have always greater 
Crops, or fo great as fome fown Crops are, efpecially 
if thofe mention’d by Mr. Houghton be not miftaken. 

The greateft Produce I ever had from a fingle 
Yard in Length of a double Row, was, Eighteen 
Ounces: The Partition of this being Six Inches, and: 
the Interval Thirty Inches, was, by Computation, 
Ten Quarters (or Kighty Bufhels) to. an Acre. 

I had. alfo Twenty Ounces to a like Yard of a 
Third fucceffive Crop of Wheat; but this being a 
treble Row, and the Partitions and Anterval being 
wider, and fuppofed to be in all, Six Feet, was 
computed to Six Quarters to an Acre. And if thefe 
Rows had been better. order’d than they were, and 
the Earth richer, and. more pulveriz’d, more. Stalks 
would have tillered out, and more Ears would have 
attained. their full Size; and have equall’d the beft, 
which muft have made a much greater Crop than 
either of thefe were. | 

But to compare the different Profit, we may pro- 
ceed thus: The Rent and Expence of a drill’d Acre 
being One Pound, and. of a fow’d Acre Five Pounds ; 
One Quarter of Corn, produced by the drill’d, bears 
an equal Proportion in Profit to the One Pound, as. 
Five Quarters, produced by the other, do to the Five 
fig S 3 " +.* Pounds, 
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Pounds. » As fuppofe it be of Wheat, at Two Shil- 
lings’ and Six-pence a Bufhel, there is neither Gain 


nor Lofs in the one nor the other’ Acre, though the” 


former yield but One Quarter,’ and the other’ Five; 
_ but if the drill’d Acre yield Two Quarters, and the. 
fow’d Acre Four Quarters at the fame Price, the 


drill’d brings the Farmer One Pound clear Profit, and’ 


the fown, by its Four Quarters, ‘brings the other One 
Pound Lofs. Likewife fuppofe ‘the ‘drilling Farmer 
to. ‘have his Five Pounds laid out on Five Acres of 
Wheat, and the other to have his’ Five Pounds: laid. 
out on One dung’d Acre ; thenilet the Wheat they. 
produce be at what Price it will,’if the Five Acres 
have an equal Crop to the One Acre, the Gain’ or 
Lofs muft be equal: But when Wheat is cheap,\‘as 
we fay it is when fold at Two and Six-pence a Bufhel, 
then if the Farmer, who follows the old Method, has 
Five Quarters on his Acre, he muft fell it all to pay 
his Rent and Expences but the other having-Five 
Quarters on each of his’Five Acres, the Crop of One’ 
of them will pay the Rent and Expence ofall ‘his 
Five Acres (2), and he may keep the remaining 
Twenty Quarters, till he can fell them at Five Shil- 
lings a Bufhel, which amounts to Forty Pounds,’ 
wherewith he may be able to buy Four of his: Five 
Acres at Twenty Years Purchafe, out of One Year’s 


iv 


Crop; whilft the Farmer who purfues the old Method, — 4 


muft be content to have only his Labour for his 
Travel; or if he pretends to keep his Wheat till he 
felJs it-at Five Shillings a Bufhel, he commonly runs 
in Debt to his Neighbours, and in’ Arrear of his Rent; 
and if the Markets do not rife in time, or if his Crops 


; (a) Ox fuppofe a drill’d Acre to produce no more than One 
‘Third of the fow’d Acre’s Crop, whofe Expence is Five times ag 


much as of the drill’d, "tis much more profitable, becaufe’'a Third | 


of Five Pounds is One Pound Thirteen and Four-pence‘;)andia 
Fifth of the Rent and Expence being only One Pound, fuch 
drill’ Acre pays the Owner ‘Thirteen and Four-pence more Profit, 
than the other which brings a Crop treble to.the drill’d, ~ 


il 
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fail in the Interim, his Landlord feizes on his Stock, 
~ and'then' he knows not how it may be fold ; Actions 
are brought»again{t him; ‘the Bailiffs and Attorneys 
pull him ‘to- Pieces, and thén he is undone (2). 
» wwe. ILL Lhe Certainty of a Crop. 
The Certainty:of a Crop‘is much to be regarded, 
it being better to'be fecure of a’moderate’Crop, than 
to have ‘but a» mere Hazard of a great one. The 
Farmer wwho adheres to thé ‘old Method is often 
deceiv’d.*in his Expectation, when his Crop at 
coming into Ear is very big, as well as ‘when “tis in 
Danger ‘of being too little.’ Our hoeing® Farmer: is” 
much lefs liable to the Hazard of either of thofe Ex- 
tremes; for when his, Wheat is big, ’tis not apt to 
lodge or fall down, which Accident is ufually the 
utter Ruin of the other; he is free from the Caufes 
which make the contrary Crop too little. | 
A very effectual Means to prevent the failing of a 
Crop of ‘Wheat, is to plow the pulveriz’d Earth for 
Seed early, and'when ’tis'dry. The early Seafon alfo 
is more likely to be dry than‘the latter Seafon is. ! 
1. The Advocate for the old Method is commonly 
» late in bis fowing ; becaufe. he can’t fallow bis 
Ground early, for fear of killing the Couch, and 
other Grafs that maintains bis folding Sheep, which 
2. are fo neceffary to bis Hufoandry: And when tis 
fow'd late, it muft not be fow'd dry, for then the 
3. Winter might kill the young Wheat. Neither can be 
at that time plow dry, and fow wet, becaufe he com- 
monly fows under Furrow , that 1s, fows the Seed 
firft, and plows it in as faft as? tis fown. Tf be 
4. fows early (as he may if he will) in light Land, he 
muft not fow dry, for fear the Poppies and other 
Weeds foould grow, and devour bis Crop, and if his 
5. Land be flrong, let it be fown early, wet or dry { tho’ 


(a) Tho” only Fiye Acres and One Acre be put, yet we may 
imagine them ‘I'wo hundred and Fifty, and Fifty; to enrich the 
one, or break the other Farmer. ~~ or ee 
: S 4 wet 
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wet is. worft), *tis apt to grow fo fale and hard by 
the Spring, that his Crop.is in Danger of ftarving,. 

_ unlefs the Land bevery richy or much dung’ds and 


then ihe Winter and Spring proving kind,.it may not: 


be in lefs Danger of being fo big as.to fall down, and 
6. be [poild. Another thing is, that though be had no 
other Impediment againft plowing dry; and fowing 
. wet, tis feldom that be has time to, do it in; for he 
_ mut plow all his Ground, which is Eight Furrows 


7. in Six Peet, and, whilft it is wet, muft lie fill with 


his Plough... When-he fows under Furrow, be fears 
_ to. plow, deep, left he bury too much of bis Seed, and 
8. if be plows. fhallow, his Crop lofes the Benefit of 


deep plowing, which is very great. When he fows 


9. upon Furrow (thatis after tis plowd) be muft 
harrow the Ground level to cover the Seed; and that 
expofes the Wheat the more to the cold Winds, and 
fuffers the Snow to be blown off it, and the Water to 
lie longer on it all which are great Injuries to it. ~ 

_ Our Hoeing Hufbandry is different in all of the 

fore- mentioned Particulars. cee a 
1. We can plow the Two Furrows whereon the 

next Crop is to ftand, immediately after the prefent 

Crop 1s off. ! : a Yames 
2..We have no Ufe of the Fold; becaufe our 

Ground .has: annually a Crop growing on, it, and it 


mutt. lie ftill a Year, if we would fold it, and that - 


Crop would be loft; and all the Good the Fold 
could do to the Land, would be only. to help to 
pulverize it for one fingle Crop; its Benefit, not. laft- 
ing to the Second Year. And fo we fhould, be cer- 
tain of. lofing one Crop for the very uncertain Hopes 
of procuring one the enfuing Year by the Fold ; 
when ‘tis, manifeft by the adjoining Crops, that we 
can have a much better.Crop every Year, without a 

Fold, or any other Manure. 
3. We can plow dry, and drill wet, without any 
manner of Inconvenience. — “a, ade ak bts 
4. He 
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/ 4s He fears'the Weeds will grow; and deftroy his 
Crop: We hope’ they will grow,’ to the end’ we may 
deftropiehent(2).8. (jo8 4 & Quang oi) iit 
15. We do not' fear to plaht our Wheat early (fo 
that.we plow'dry), Becaufe we'can-help the Hardnefs 
or Stalenefs of the-Land by Hoeing. elie 

6. The Two Furrows-of évery Ridge whereon' the 
Rows are to be’ drill’d; we plow’ dry; and’ if the 
Weather prove wet before’ thelé are all finith’d, we 
can plow the’other Two Furrows up to them, until | 
it be dry enotgh to'return to'our’ plowing the firft 
Two Furrows; and! after finifting them, let the 
Weather bé wet or dry, we can‘ plow the laft Two 
Furrows. We! ¢an''plow our Two Furrows: in the 
Pourth Pare ofthe: Time: théey'cah plow their Fight) 
which they’ muft plow diy all’ of them,. in every Six 
Feet; for they can’t plow’ part’ dry, and the reft 
when “tis wet, as we can. Rae alee Tish atin 
gv We never plant our Seed’ under Furrow, but 
place it juft at the’ Depth which'we judge moft pro- 
per; and that is pretty fhallow, about Two Inches 
deep; and then there is no Danger of burying its 

8. We not only plow a deep Furrow, but alf 
plow to the Depth of Two Furrows ; that is, wé 
trench-plow where the Land’ will allow it (4); and. 
we have the greateft'Convenience imaginable for. do- 
ing this; becaufe there! are Two of our Four Furtows 


. (a) For, before they. grow, they cannot be-killed; but if they 
are all killed as foon,as they appear, there will be no Datiger ‘of 
their exhaufting the Land, or re-ftocking it with their Seed ; and 
~ *tis-our Fault if we drill more than we can keep clean from Weeds 

by the Horfe-hoe, Hand-hoe, and Hands; the Firft for the Tn- 
tervals, the Second: for the Partitions, and the Third for the 

Rows: By the Two former, as foon ‘after they appear as they 
can; but by the lait, when they are grown’ high enough’to be 
conveniently taken hold of. . | . 

(4) Very little-of my Land will admit the Plough ‘to go the 
Depth of Two common Furrows without reaching the Chalk: 

But deep Land may. be eafily thus Trench-plowed with great Ad- 
‘vantage; and even when there is only:the Depth of a fingle-Fur- 
vow, that may fometimes be advantageoufly plowed at twice. 


- 


266 Of Differences Jetween the mn XVI 


always lying open ;and Two plow’d Furrows (that is, 
one plow’d under another) are as much more advaris 
tageous for the nourifhing a Crop, as Two Buhels: of 
Oats are better than One for nourifhing an Horfe : Or 
if the Staple of the Land, be too thin or fhallow, we 
can help it by raifing the Ridges prepa 'd for the 
Rows the higher, above. the Level, 

9. Wealfo raife.an. high Ridges, in, the, Middle. of 
each Interval above the. Wheat behoke Winter, to:pro- 
tect it from the cold Winds, and to prevent the'Snow 


from being driven, away by them, And the,Furrows 


or Trenches, from whence the Earth of thefe Ridges 

is taken, ‘ili to. drain. off the, Water. from. the 

Wheat, fo. that, being drier, it. mult, be.- warmer 

tha be harrow’d Wheat, which has neither Furrows 

to. keep it dry, nor Ridges to thelter it-(a),. as Cyiey 

Row of ours has. on.both Sides of-it. |<; 

IV. Lhe Condition in which the Landis left after a Crop. 

,., The different Condition the Land is left in after a 

SPB f b), by the. one and the other a 1s 
not 


“a This § is'a Miftake; for the Ridges in the Middle of the 
Totervnk do not always, nor often in thin fhallow Land lie high 
enough to make a Shelter to the Rows, they being higher: But 
when Wheat is drilled on the Level, ’tis fhelter’d by the Ridges 
raifed in the Intervals: But we never weed or hand-hoe Wheat 
before the Spring. ~~ 

{é) If indifferent Land be well pulverized by the Plough for 
one whole Year, it will produce a good Crop: But then, if, in- 
ftead of being fown, it»be kept pulverized on for another Year 
without being exhaufted by any Vegetables, it will acquire from 
the Atmofphere an extraordinary great Degree of Fertility more 
than it had before fuch Second Year’s Pulveration and Unex- 
hauftion. This being granted; which no Man of Experience’ can 
deny, what Reafon can there be why fuch a Number of. Plants, 
competent for a profitable Crop, may not be maintained on it the 
Second Year, that may keep the Degree of their Exhauftion’ in 
AE quilibris with that Degree of Fertility, which the fame Land 


had acquired at the End of the Firft Year of its Pulveration, the . — 


fame Degree of Pulveration. being continued:'to it by Hoeing in 
the Second Year? Or why may it not produce: annual Crops‘al- 
ways: if jad Pati sper ze be agg yw kept! > Two ay 

i . oto . a Je 
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not lefs confiderable chan’ the’ different Profit of the 
Chien val > adearealalae ets ao 3 
iN Piece‘of Eleven Acres of a poor, thin, chalky 
~ Hill wasfown with Barley: in the common Manner, 
after a ho’d Crop of ‘Wheat ; and produced full Five 

Quarters and an half-to ‘each Acre (reckoning the 
Tythe); which was much more than any Land in all: 
the Neighbourhood yielded the fame Year; tho” 
fome of it be fo rich, as that One Acre is worth Three 
Acres of this Iuand: And no Man living can re- 
member, that ever this produced above: half fuch’a’ 
Crop before, even’ when the beft of the common 
Management has been beftow’d upon ‘it. ' 

A Field, that is a fort of an Heath-ground, ufedto 
bring fuch poor’Crops’ of Corn,’ that’ heretofore 
the Parfon carried away a whole Crop of Oats ‘from’ 
it, believing it had’ been only his Tythe.' The beft’ 
Management that ever they did or could beftow upon’ 
it, was to let it reft’Two or Three Years, ‘and then 
fallow and dung it, and fow it with Wheat, next to 
that with Barley and Clover; and ‘then’ let it reft - 
again; but I cannot hear of any good'Crop that it 
ever produced by this or any other of their Methods s: 
twas ftill reckoned fo poor, that nobody cared to 
rent it, They faid Dung and Labour were thrown away’ 
upon it; then immediately after Two fown Crops of 
black Oats had been taken off it, the laft of which 
was fcarce worth the mowing, it was’ put into the 


able Reafons may be given why this Eyui/ibrium cannot be kept in. 
the random Sowing, as it may in the Hoeihg Method ; viz. Firft, 
in the former, the Land is ‘by the Number of fown Plants and 
Weeds much more (we may fuppofe at leaft Five times more) ex- 
haufted :, And, Secondly, No Pulveration is continued to the Soil, 
whilft the Crop is on it; which is that Part of the Year wherein is 
the mof proper (if not the only proper) Seafon for pulverizing. 
Therefore; allowing, that, in the random way, a Soil cannot, for 
want of Quantity of vegetable Food, continue to produce annual © 
Crops without Manure, or perhaps with it;. yet that is no Reafon 
why it may not produce them in the Hoeing Culture duly per- 
formed, Ba 


Hoeing 
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Hoeing Management ; and whenThree ho’d Crops (4) 


had been taken from it, it was fown with Barley, and 


brought a very good Crop, much better than ever it 
was known to yield before; and then a good Crop 
of ho’d Wheat fucceeded the Barley, and then it was 
again fown with Barley, upon the Wheat-ftubble ; and 
that alfo was better than the Barley it ufed to produce. | 

Now all the Farmers of the Neighbourhood af- 
firm, that it is impoffible but that this muft be very 


rich Ground, becaufe they have feen it produce Six — 
Crops in Six Years, without Dung or Fallow, and, 


never one of them fail. But, alas! this different 
Reputation they give to, the Land, does not at all 
belong, to it, but to the different Sorts of Hufbandry 
for the Nature; of it cannot be alter’d but by that, 


the Crops being, all cartied off it, and nothing added. 
to fupply the Subftance thofe Crops take from) it, 


except (what Mr. Evelyn calls) the celeftial Influences 5 
and that thefe-are-received by the Earth, in propor- 
tion to the Degrees of its Pulveration. 

» A Field was drilled with Barley after an ho’d Crops 
and another adjoining to it on the fame Side of the fame 

oor Hill, and exactly the fame fort of Land, was 
drill?d with Barley alfo, Part of it after the fown Crop, 
the fame Day with the other; there was only this 
Difference in the Soil, that ‘the former of thefe, had 
no. manner of Compoft on it for many Years’ before, 
and the latter wasdunged the Year before: Yet its 
Crop was not near fo good as that which followed 
the ho’d Crop(2); tho’ the latter had twice the 
Plowing that the former had before drilling, and the fame 


Hoeings afterwards; viz. Each was ho’d Three times. - 


~ A Field of about Seventeen Acres was Summer- 
fallowed, and drilled with Wheat ; and with the Hoe- 


ing brought a very good Crop (except Part -of ity 


- (a) Thefe Three ho’d Crops were of Turneps and Potatoes. 


(4) This wasa Wheat Crop, and often well ho’d. 
| which 
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which being eaten by trefpaffing Sheep in the Winter, 
was fomewhat blighted); the Michaelmas after that 
- was taken off, the fame Field was drilled again with 
Wheat, upon the Stubble of the former, and ho’d; 
This Second Crop was a good one, fcarce any in the 
Neighbourhood better. A Piece of Wheat adjoining 
to it, on the very fame fort of Land (except that 
this latter was always reckoned better, being thicker 
in Mould above the Chalk), fown at the fame time 
on dung’d Fallows, and the Ground always dung’d 
once in Three Years; yet this Crop fail’d fo much, as 
to be judged, by fome Farmers, not to exceed the 
T'ythe of the other: That the ho’d Field has re- 
ceiv’d no Dung or Manure for many Years paft, is 
becaufe it lies out of the Reach for carrying of Cart- 
Dung, and no Fold being kept on my Farm: But I 
cannot fay, I think there was quite fo much Odds 
betwixt this Second undung’d ho’d Crop and the 
fown ; yet this is certain, that the former is a good, 
and the latter a very bad Crop. 

I could give many more Inftances of the fame Kind, 
where ho’d Crops and fown Crops have fucceeded 
better after. ho’d Crops than after fown Crops, and 
never yet have feen the contrary ; and cites am 
convinced, that the Hoeing (a) (if it be duly per- 
formed) enriches the Soil more than Dung and Fal- 
lows, and leaves the Land in a much better Condition 
for a fucceeding Crop. The Reafon J take to be very 


(2) This is more efpecially meant of Fallows in the common 
Hufbandry, and a moderate Quantity of common Dung, or the 
Fold: And there may be fuch a poor Sand, or other barrenifh 
Soil, fo fubject to Conftipation in the Winter, as to require Dung 
when planted with Wheat, there being \no general Rule without 
Exceptions; and ’tis impoffible for me to know the Number of 
thefe Exceptions. Well it is for the Hoer, whofe Land is of fuch 
a kind, that he can keep it in Heart without Dung by Hoeing ; 
for when he has no Fold, he plows his Ground with Oxen, and 
plants it moftly with Wheat, the Straw whereof being for other 
Ufes, he can make but very little Dung. 

obvious : 


/ 
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obvious: ‘The artificial Pafttite of Plants is made and 
‘increafed by Pulveration only 3 ‘and nothing elfe there 
is in our Power to enrich our Ground, Ite to pulve- 
‘nize it (a); and keep it oy being axhautted by Ve- 
e getables. 


(a), Thefe Two are all we opel in our Power; for pulverizing 
includes an Expofure to the Atmofphere; without which, T think, 
it cannot be reduced to Particles minute enough, or have their 
Superficies fo impregnated as to become a fertile Pafture for 
Plants: ‘The Experiment related by Mr. Eve/ya of artificial Pul- 
veration, feems to prove fuch an Expofure neceflary; as alfo the 
frequent turning {or inceffantly agitating) that fine Duft for a 
Year, before the barren exhaufted Harth was made rich and pro- 
“Tific: For, befides the Benefit of Pulveration and Impregnation, 
Land is more enriched in proportion tothe Time of Expofure, 
during which it is free from Exhauftion, and continually receiving 
from the Atmofphere: Therefore frequent Turning and Expofure 
are both contained in the Words pulverize, and not exhaufi; and 


to comply with the latter, we fhould endeavour, that our Land | 


may be never exhanfted by any other Plants than by thofe we 
would propagate, and by no more of them neither,.than what are 
neceflary for producing a reafonable Crop ; ; which, upon full 
Trial, will be found a very fmall Number in comparifon to thafe 
that are commonly fown; and then, if the Supply from’ the At- 
mofphere by Help of the Pulveration:exceeds the Exhauftion, the 
Land will become richer, tho’ conftant Crops are produced of the 
fame Species ; as in the Vineyards; and the Soil of thefe is fo 
much improved by a bare competent Exhauftion, and the ufual 
Pulveration, that after producing good annual Crops without 
Dung, stil Age has killed the Vines, they leave the Soil better 
than they found it; and better than contiguous Land of. the, fame 
Sort kept in arable Field-culture... 

By Pulveration are meant all the Benefits of it that acctue to 
the Pafture of Plants; and by Exhauftion, all the Injuries that 
can be done to that.Pafture, except Burning. And as the Benefits 
of Pulveration vifibly continue for feveral Years, fo do_ the In- 
juries of Exhauftion ; which appear by the Ends of fome of my 
Rows that have been cleanfed of Weeds in their Partitions Ly the 

-Hand-hoe, and the other Ends of the fame Rows not cleanfed ; 
the oh aise is vifible in the Colour of the Wheat in the Third 
and Fourth following Crops, equally managed; and this is no 
more to be wondered at, than that Two unequal Sums, being 
equally increafed or diminithed, fhould remain unequal, | until an 
Addition to the leffer, or a Subtraétion from the greater, be made ; 
which, in cafe of the Soil, muit be either bya greater Pulyeration, 
or.a lefler Exhautftion. Tis by this that both ‘Ends of thefe Rows 
in 
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getables (a). Superinductions of Earth are an Addi- 
tion of more’Ground, or changing it, and are more 
“properly. purchafing than cultivating. 
ms Mou wd | | Their 
‘in time become equal: For tho’'Ten Plants that produce an 
Ounce of Wheat, infume more Pabu/um than one Plant that pro- 
ducés the fame Quantity (the Reafon for which is given in the 
Note on p. 121.) ; yet a Plant that produces Six or Seven Drams, 
infumes lefs than one that produces an Ounce ; for a Plant which 
“produces Six Drams of Wheat cannot be.a poor one, and there- 
_ fore infumes no more Padu/um than in proportion to its Augment 
and Produ&. Thus the Soil of thofe Ends, which, by being 
doubly exhaufted by Weeds and Wheat-plants, was made poorer, 
gradually recovers an Equality with the other Ends, by being for 
feveral Years efs exhaufted than the other Ends are by larger 
Plants, whilft the Number of Plants, and the Pulveration of each, 
“are equal. . 
...-To the Reafons already given there is another to be added, 
why Horfe-ho’'d Wheat exhaufts the Soil lefs than fown Crops, 
where the Product of Wheat produc’d by each is equal :. Which 
Reafon is, that.the former has much lefs Straw than the latter; 
as appears by the different Quantities of Grain that a Sheaf of 
eaclt of equal Diameter yields; one of the former yielding ge- 
~nerally double to one of the latter ; for a Sheaf of the fown has 
not only more fmall Under-ears, but alfo its beft Ears bear a lefs 
Proportion to their Straw than the other; for a Straw of fown 
Wheat Six Feet high, I have found to have an Ear but of half 
the Size of an Ear of drill’d Wheat on a Stalk Five Feet high, 
having meafured both of them ftanding in the Field, and rubb’d 
‘out the Grain of them, This Difference I impute to the different 
Supply of Nourifhment:at the time when the Ears are forming. 

Thus the fown Crop exhaufts a Soil much more by its greater 
Quantity of Straw. 

And this is one Reafon why annual Crops of fown Wheat can- 
not fucceed as Crops of Horfe-ho’d Wheat do. There muft be 
Dung and Fallow to repair the Exhauftion of the fown; neither 
_ of which are-neceffary for Crops of the Horfe-ho’d. 

(2) It may be afked, How ‘tis poffible that Eight Hoeings, 
which are but equal, in Labour, to Two plain Plowings, fhould 
fo much exceed Three plain Plowings, as to procure as good or 
a better Crop without Manure, than the common Three Plow- 
ings can do with Manure, and enrich the Land alfo. 

The Anfwer is, That each Hoeing of the Five or Six being 
done to the Wheat-plants, though it does not clean plow the 
‘ whole Interval underneath, yet it changeth the whole external 
_ Superficies (or Surface) thereof, whereby it becomes ae 
pene 4 ' & y 
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_, Their One Year's Tillage, which is but TwoPlowings 
before Seed-time, commonly makes. but little Duft ; and 
that which it does. make, bas but afoort time to lie expofed 
Jor Impregnation; and after the Wheat is fown, the 
Land lies unmoved for near Ywelve Months, all the — 
while gradually lofing its Pafure, by. fubfiding, and 
by being continually exhaufted in feeding a treble Stock 
of Wheat-plants, and a Stock of Weeds, which are 
Sometimes a greater Stock. This. puts the Advocates 
for the old Method upon a Necefiity of ufing of Dung, 
which is, at beft, but a Succedaneum of the Hoe; 
for it depends chiefly on the Weather, and other Acci- 
dents, whether it may prove fufficient by Fermentation 
to pulverize in the Spring, orno: And itis a Queftion 
whether it will equal Iwo additional (a) Hoeings, or 
but one; tho’, as I have computed it, one Dunging 
cofts the Price of One hundred Hoeings. = ~~ 

When they have done all they can, the Pafture — 
they raife, is generally too little for the Stock that 
is to be maintain’d upon it, and much the greateft 

Part of the Wheat plants are ftarved; for from 
Twenty Gallons of Seed they fow on an Acre, the 
receive commonly no more than Twenty Buthels (2) 
of Wheat in their Crop, which is but an Increafe of 
Eight Grains for one: Now, confidering how many 
Grains there are in one good Far, and how many Ears 


by the nitrous Air, as much as if it were all clean plowed’ at’ the 
time of every Hoeing, and the Weeds are‘as much fftifled, or 
fuffocated. ) oe Be 

(az) Additional, becaufe there muft fir, be feveral Hoeings.to 
make our treble Row equal to an undunged)Six-feet Ridge .of 
fown Wheat.. dig ® } 

_() And they have oftener lefs than Sixteen Bufhels ; and in the 
Harveft 173.5..a fubftantial experienced Farmer had no more than 
Four Buthels of Wheat to an Acre throughout a Field of Forty 
Acres, being robbed by Poppies; and I have knowma Crop:that 
has amounted to no more than Two Bufhels to an Acre, and fome 
Crops lefs, tho’ dunged and fallowed ; fo that, taking the com- 

mon fown Crops of Wheat one with another, they are thought 
hot to amount to Sixteen Bufhels to an Acre, communibus anuis. 


on 
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on one Plant, we find, that there 1s not One Plant 
in Ten that lives till Harveft, even when. there..has 
not been: Freft in the Winter fufficient” to kill any. of 
them; or if we count the Number of Plants;-that 
come up on a certain Meafure of Ground,) ahd, count 
them again in the Spring, and likewife, at Harveft, 
we fhall be fatisfied, that moft of all of the Plants 
that are miffing, ‘could die by no ohh Accident than 
want of Nourifhment. » »° 

They are obliged to. fow this great Gioent ama 
Seed, to the end that. the Wheat, by the great 
Number. of Plants, may be the better able to contend 
with the Weeds and yet, too often, at Harveft;: :we 
fee a great Crop, of Weeds, and: very little Wheat 
among them. Therefore this Pafture, being infufficient 
to. maintain the prefent Crop, .without ftarving the 
greateft Part of its Plants, is likely to be lefs able:to 
maintain a fubfequent Crop,. than that Pafture which 
is not fo much exhaufted. 

» When their Crop of Wheat is aaich lefs tnan ours, 
their Vacancies, *if ‘computed all) together, may) be 
greater than thofe of our Partitions and Intervals); 
theirs, by beingdrregular, ferve' chiefly for the Pro- 
teCtion of Weeds; for they cannot be plow’d: out, 
without deftroying the Corn, any more than Cannons 
firing at a Breach, whereon both Sides are conteadieg, 
can kill Enemies, ) and:not Friends. 

Their Plants ftand on the Ground in a confufed 
manner, like a Rabble’; ours like.a difciplin’d Army: 
We make the moft of our Ground ; for we can, if 
we pleafe, cleanfe the Partitions with a Hand-hoe (4) s 
and for the reft, if the Soil be deep enough to be 
drill’d on the Level (¢), in treble Rows, the Par- 

(2) Of all annual Weeds. 

_(c) This is only put as a Suppofition ; for I have for thefe 
feveral Years left off drilling on the’ Level, and do advife againft 
it; becaufe altho’ Mould fhould not be wanting for the Partitions 
in deep rich Land, yet it is’much more dificult to hoe on the 


Level than on Ridges. 
+8 titions 
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titions at Six Inches (d), the Intervals Five Feet); 
Five Parts ‘in Six of the whole Field may be ‘pulve- 


riz’d every Year, and at proper times all round the — 


Year. | ii To | 
The Partitions being ‘one Sixth-part for the Crop 
to ftand on, and to be ‘nourifhed in the Winter, one 
other Sixth-part being well :pulveriz’d, may be ‘fuffi- 
cient to nourifh it from thence all Harvetti(e)s the 
Remainder, being Two-thirds of the Whole, may be 
kept ‘unexhaufted, the One-third for one Year, and 
‘the other Third of it Two Years ; all kept open for 
‘the Reception of the Benefits defcending from above, 
sduring fo long a time; whilft the fowed-Land ‘4s 
fhut againft them every Summer, except ‘the - little 
itime intwhich it is fallow’d, once in Three Years, 
vanda little, perhaps, .whilft they plow it ‘for:Barley 


dhthe Winter, ‘which is a Seafon ‘feldom :proper for 


“pulverizing ‘the:Ground. | 

Their Land muft have been ‘exhaufted :as well by 
thofe fupernumerary Plants of Wheat, while they 
‘lived, as by thofe that remain ‘for the Crop, and by 
‘tthe Weeds. »Our Land mutt be much lefs‘exhaufted, 
when it has never above oneThird-part of the Wheat- 
“plants ‘to nourifh that they have, and generally ne 
Weeds; ‘fo ‘that our ho’d Land ‘having much more 
vegetable Pafture made, and continually renewed, 
to fo mucha lefs Stock:of Plants (f), muft needs be 


(2) But when it is drilled upon Ridges, the Proportion is lefs, 
by how -much the Partitions, being thicker in Mould, contain 
more than a Sixth-part of the whole Six Feet of Earth, and the 
‘Proportion of unexhaufted Earth will be alter’d likewife ; ‘and I 
‘only mention thefe Diftances to avoid Fractions. 

(e) ‘Thismay be done, tho” the Roots of a competent Number 
of Plants run through the Whole, in the manner herein before 
explained. peg 

(f) Therefore, whenever a Soil rectives more Supplies of fine 
Earth fromthe Atmo(phere, than is exhaufted by all the Plants 
that grow in the Soil, it ‘becomes. richer; but if ‘the contrary, 
then it becomes poorer. iy byo8 
i | left, 


> 
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left, by every Crop, ina much better Condition than 
theirs is left in by anyone of their fown Crops, 
-altho’ our Crops of Corn at Harveft be better than 

theirs (¢). 70 | 
They object againft us, faying, That fometimes 
the Hoeing makes Wheat too ftrong and grofs, 
‘whereby it becomes the more liable to the Blacks (or 
Blight: of Infeéts): But this is the Fault of the Hoer ; 
for he may choofe whether he will make it too ftrong, 
becaufe he may apply his Hoeings at proper times 
only, and apportion the Nourifhment to’ the Number 
and Bulk of ‘his Plants. “However, by this Objection 
sthey allow, that the Hoe can sive Nourifhment 
enough, and therefore they cannot maintain, that there 
is a/Neceffity of Dung (4) in the Hoeing-Hufbandry ; 
t yi9y | : i and 


) On an undung’d low Six-feetRidge, we have Three Rows, 
‘Eight Inches afunder, all which being equal, during the Winter, 
but each of the Two outfide»Rows at Harvelt producing Ten 
times,as much Wheat as.the middle Row doth, all Three together 
produce.a Quantity equal to One-and-twenty of this middle Row. 
“Now, fuppofing the Roots of. this Row not to reach through the 
outfide Rows, ‘fo as to receive any Benefit from ‘the ho’d Inter- 
vals, then this Row might only be equal to one of Nine Rows, 
-which ‘fhould have been drilled Eight Inches afunder on this 
Ridge, and then our Three would only be equal.to Twenty-one 
of fuch Nine Rows. But fince it can be demonftrated, that the 
Roots of our middle-Row do pafs through both the outfide Rows 
far into the ho’d Intervals, we may. well fuppofe it. to be at leaft 
double to what it would have been, if it had no Benefit from the 
Hoeing, and then our Three will be equal to Forty-two of fuch 
Nine unho’d Rows. Thus our Crop is Thirty-three in Forty- 
two {or almoift Four Parts in Five) increafed by the Hoeing ; for 
though many Fields of Wheat have been drilled all over ia 
Rows Right Inches afunder, it never has been judged in Twenty 
Years Experience, that a Crop fo planted, though not ho’d, was, 
by its Evennefs and Regularity, lefs, ceteris paribus, than a Crop 
fown at random. : 

(4) As for the Quantity of vegetable Matter of Dung, when 
reduced to Earth by Putrefaction, it is very inconfiderable, and, 
of many forts of Manure, next to nothing. | 

The almoft only Ufe of all Manure is the fame as of Tillage; 
viz, the Pulveration it makes by Fermentation, as Tillage “ 
Oto 7 8 Re Rees ." y 
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and that, if our Crops of Wheat fhould happen to 
fuffer, by being too flrong, our Lofs will be lefs 
than theirs, when that is roo. ftrong, fince it will coft 
them Nine times our Expence to make it fox | 
A Second Objection is, That as Hoeing makes poor 
Land become rich enough to bear good:Crops. of 
Wheat ‘for feveral Years fucceffively, the fame mutt 
needs make very good Land become tooorich’ for 
Wheat. Tanfwer, That if poflibly it fhould fo hap- 
pen, there are Two Remedies to be ufed: in fuch a 
Cafe; the: one is to plant it with Beans, or fome 
other Vegetables, which cannot be over-nourifhed, 
as Turneps, Carrots, Cabbages, and fuch-like; which 
are excellent Food for fatting of Cattle; or elfe they 
may make ufe of the other infallible: Remedy, when 
that rich Land, by producing Crops eyery Year in 
the Hoeing-Hufbandry, is grown too vigorous and 
refty, they may foon take down its Mettle, by fow- 
ing it a few Years in their'old Hufbandry, which will 
‘fill it again with a new Stock of Weeds, ‘that will 
fuck it out of Heart, and exhauft more of its Vigour, 
than the Dung (z), that helps to produce them, can 
reftore. : , di apes how 
There is a Third Objection, and that is, That the 
Benefit of fome Ground is loft where the Hoe-plough 
turns at each End of the Lands: But this cannot be 
much, if any, Damage ;-becaufe about Four-fquare 


by Attrition or Contufion ; and with thefe Differences, that Dung, 
which is the moft common Manure, is apt to increafe Weeds, as 
Tillage (of which Hoeing is chief) deftroys them, and Manure 
is fcanty in moft Places, but Tillage may be had every-where. 
Another Difference is, the vaft Difproportion of the Price of Ma- 
nure, and that of Tillage. 

Note, As we have no way to enrich the Soil, but by Pulvera- 
tion of Manure, or. of Inftruments, or of both ; fo Nature has 
ordain’d, that the Soil fhall be exhaufted by nothing, but by the 
Roots of Plants. ae. 

(2) Dung made of the Straw of fown Corn, generally abounds 
with the Seed of Weeds. | wager Awl Saf. ® 

Perch 
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Perch to a Statute Acre is fufficient for this Purpofe ; 
and that, at the Rate of Ten Shillings Rent, comes, 
to but Tbree-pence, tho’ this varies, according as the 
Piece is longer-or fhorter 5. and fuppofing, the mot 
to. be Eight Perch, that vis, but Six-pence per Acre ; 
and that isnot loft neither; for whether it be of 
natural ‘or artificial Grafs, the Hoe-plough, in turn-. 
ing on it, will fcratch it, and. leave fome Earth on 
it, which, will enrich it fo much, that it may be worth 
its Rent for Baiting of Horfes or Oxen upon it. And 
befides, thefe Ends are commonly. near Quick-hedges 
or Trees, which do fo exhautt it, that when no Cattle 
come there to manure it, ’tis not worth the Labour 
of plowing it. dt 
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Y what means Plonghs and Tillage itfelf came 
at firft to be invented, is uncertain; therefore 


we are at Liberty to guefs: And it feems moft proba- 
ble, that it. was, like mioft other Inventions, found 


‘out by Accident, and that the firft Tillers, or Plowers, 


of the Ground, were Hogs: Men in» thofe Days, 
having, fufficient Leifure for Speculation, obferv'd, 
that when-any fort of Seed, happen’d to fall ona 
Spot of Ground well routed up by the Swine (which 
Inftingt had inftruéted, to dig in Search of their Food), 
it grew and. profpered much. better than in the whole 
unbroken Turf. This Obfervation muft naturally in- 


- duce rational Creatures: to the Contrivance of fome 


Inftrument, which might imitate, if not excel Brutes 
in this Operation of breaking and dividing the Sur- 
face of the Earth, in order. to increafe and better its 
Produétér wd e194 J sions bail o ry 

god —T 3 That 
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- That fome fuch Accident gave Men the Firft Hints 
of original Agriculture,’ may be inferr’d from the 
very little (or no) Probability of its being invented 
originally upon Arguments which might’ convince 
the Underftanding (by juft Conclufions from Ideas of 
_ the Earth and Vegetation) of any reafonable Grounds 
to hope, that the Effect of increafing the Earth’s 
Produce fhould follow the Caufe of Tillage; or, 
in other Words, why-it fhould produce more when 
tilled, than when untilled. Therefore it is very un- 
likely, that Men fhould begin to take Pains to till the 
Land without any fort of Reafon why they did it. 
And no fuch Reafon could they have before the In- 
vention, as they had afterwards: For when they ac- 
cidentally faw that Effect follow that Caufe, then 
they were well convinced it did fo. But tho? this 
Argument, viz. Tillage increafes the Produé& of the 
Farth, becaufe it does, has been fufficient to continue 
the Practice of ‘Tillage ever fince; yet it is impoffible 
for the Inventors to have ‘had this Argument before 
the Invention, in cafe it had been invented by Men, 

and not fortuitoufly difcover’d. r Te 
- Had there ever been. extant any other or’ bettet 
Arguments, whereon this Practice, fo ufeful to Man- 
kind, was founded; fure, fome of all the great and 
learned Authors, who have written on this Subject, 
would have mention’d them. Philofophers, Orators, 
and Poets, have treated of it in the fame Theory by 
which it was firft difcover’d, and by no other; vz. 
Land produces more when tilled ; and: fome feem to 
fay, the more it is tilled, the more it produces. It 
does, becaufe it does; not a Word of the Pafture of 
Plants, or any thing like it. So that all the antient 
Scriptores de re rufticd have done, was only to keep 
that Theory’ in the fame Degree of Perfe@tion in 

_ which the firft Difcoverers received it, 9 2 
The briftled Animals broke up the Groundy be- 
caufe they ufed to find their Food there by digging ; 
— Men 
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Men till it, becaufe they find Tillage procures them 
better Food than Acorns. 

The Reafons are the fame for one and the other. 

_ Thefe Writers, afham’d to acknowlege fo noble 2 

Difcovery to be owing to fo mean a Foundation, 
make no. mention of the true Teachers, but attribute 
the Invention to Ceres, a Goddefs of their own make- 
ing ; fhe,,as they pretend, firft taught the Art of 
Tillage. With this Fable they were fo well pleafed, 
that they never attempted to improve that Art, left 
they fhould derogate from the Divinity of Ceres, in 
fuppofing her Invention imperfect. 

With what Inftrument Men firft tilled the Ground, 
we don’c know exactly; but there may be Reafons 
to belicve it was with the Spade, and probably a 
wooden one, and very rough. ' 

For whilft People liv’d on Acorns, there was no 
Ufe of the Smith; fuch Food required no Knives for 
cating it, nor was it worth while to make Swords to 
fight for it; and without Iron the Spade could not 
be well hewn, or fhap’d; but if it had been fuch as 
itis at prefent, there never was any thing comparable 
to it, for the true Ufe of Tillage. Yet the Spade 
could not make that Expedition, which was neceffary 
when Tillage became general in the Fields; and 
therefore in time the Spade came wholly to be appro- 
priate to the moft perfect Sort of Tillage in the 
Garden. Then the Plough fupply’d the Place of 
the Spade in the Field ; and tho’ it could not (fuch as 
it was) till the Land near fo well, yet it could till Ten 
times more of it, and with lefs human Labour. 

Why they did not improve the Plough, fo that it 
might alfo till as well as the Spade, feems owing to 
their Primitive Theory, which gave no Mathematical 
Reafon to fhew wherein the true Method of Tillage 
did confift ; viz. in dividing the Earth into many 
Parts, to increafe its internal Superficies, which«is the 
Pafture of Plants ys 

kof The 
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~The Difference betwixt the Operation of the Spade, 
and that of the common Plough, is only this ; that 
the former commonly divides the Soil: into fmaller 
Pieces, and goes deeper. 

' How eafy, cand natural it is to contrive a Plough 
that may equal the Spade, if not exceed it, in going 
deeper, and cutting the Soil into fmaller Pieces, “than 
the Spade cominonly does, I leave to the Judgment 
of thofé.who have feen the Four-coulter’d Plough. 

“The Plough defcrib’d by Virgil had no Coulter ; 
neither do remember to have feen any Coulter: i 
Italy, or the South of France; and, as1 have ‘been 
informed, the Ploughs in Greece, and all the Eaft, 
are of much: the fame Fafhion: Neither is it praéti- 
cable to ufe a Coulter in fuch a Plough ; becaufe the 
Share does not cut the Bottom of the F urrow hori- 
zontally, but obliquely; in going one way, it turns 
off the Furrow to the tight Hand’: but in coming 
hack, it turns it, to the Left. (a). ‘Therefore, af it 
hac’ a Coulter, it muft have been on the wrong Side 
every other Furrow : And _befides, as’ the Handle 
(for it has but-one) always holds the Plough towards 

one Side, with the Bottom of the Share towards the 
unplow’d Land, it would caufe the Coulter to go 
much too low when it went on the F urrow-fide, and 
it would not touch the Ground, when it went on the 
Land-fide. 

°Tis a great Miftake in thofe who fay Virgil’s 
Plough hast Two Earth-boards; for it had none at 
all ; ‘but the Share itfelf always going obliquely, ferved 
inftead of an Earth-board; and the Two Ears, which 
were the Corners of a piees of Wood lying under 


ae) Note, This Eaftern Plough always goes forward, ina re- 
turns back in the fame Furrow, making only one Land lof a\ 
whole Field: ‘Though it turns its one Furrow towards the Right, 
and the other towards the Leftiof the Holder; yet every Furrow 
is turned towards the fame Point of the Compais, as when we 

plow, with a Turn-wrift Plough. 
ae 
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the Share, did the’Office of Ground-wrefts :: This 
Fafhion continues to this Day in thofe Countries, and 
in Languedoc. 

© This fort of Plotiah performs” tolerably when 
Ground is fine, and makes a fhift to break up light 


_ Land; and I could never find any other Land there , 


Tam fure none comparable to ours for Strength: And 
it would be next to impoffible, to break up fuch as 


" we in England call {trong Land >with tc. 


I do not find, that the Arable Lands about Rome 
are ever fuffered to lie ftill long enough to come to a: 
Turf; but I have obferv’d in the low rich Lands in 
the Calabria’s, fubject to the Invafions of the Turks, 
that there is Turf,;'and that thefe Ploughs go over 
the Land Two or Three times before'the Turf of it 
is all broken, tho’ the Soil be avery’ mellow Sort 
of Garden-mould. Having’ no Coulters to cut it, 
they’ break and tear the Turf into little Pieces. This 
was done in the Month of November.; and had I not: 
feen Men’ and Oxen at the Work, or had there been’ 
Oaks in the Place, I fhould darker have thought that’ 
Tillage perform’d by a Race of the firft Teachers of 
it, In : muzzling Acorns, than by Ploughs. However, 
the Mould being naturally very mellow, when the: 
Turf is broken with fhallow Plowing, they can plow: 
deeper afterwards. 

The Englifh Ploughs are very different from the 
Eaftern, as in gener ral the Soil is. 

Thefe, when well made, cut off the eres ate - 
the Bottom horizontally; and therefore, it being 
as thick on the Land-fide, as on the Furrow-fide, 
the Plough cannot break it off from the whole Land, 
at fuch a Thicknefs (being Six times greater than the 
Eaftern Ploughs have to break off), and muft of Ne- 
ceffity have a ‘Coulter’ to cut it off: By this means 
the Furrow is ‘tutn’d perfectly whole, and:no Part of 
the Turf of it broken; and if it lie long without 
new turning, the Grafs from the Edges will ipread, 


282 Of Proucus.. Chap, XVIEH, 


and form a new Turf (or Swérd).on: the other Side, 
which was the Bottom of the Furrow before turning, 
but is now become the Surface of the Earth, and 
may foon become greener with Grafs. than before 
Plowing ; and often the very Roots fend. up. new 
Heads. to help ftock the reverfed Furrow, the for- 
mer Heads being converted into Roots, fo. that it. is 
doubly cloathed and braced on both Sides, or, as 
it were, kay’d together, firm and folid, almoftas.a 
Plank ; it may be drawn from one Side of a Field 
to the other without breaking, and might poffibly. 
be made ufe of, inftead of Virgil's Crates. Viminea; 
for harrowing or fmoothing of fine-till’d Ground; 
- but not without much Time, Labour, and Difficulty, 

can it be made fuch itfelf. | pay 
- If you plow whole ftrong turfy Furrows crofs-ways, 
as Virgil direéts, and as it is too commonly practifed, 
the Coulter cannot eafily cut them, becaufe, being 
loofe underneath, they do not make a fufficient Re-. 
fiftance or Preffure againft its Edge, but move before 
it, and fo are apt to be drawn and driven, up-into 
Heaps, with their Surfaces lying all manner of Ways, 
and fituate in all manner of Poftures: So the Turf, 
which is not turned, continuing in the open Air, 
grows on, and with its vigorous Roots holds. the 
Farth faft together, and will not fuffer the neceflary 
Divifion to be made, which would be, if the Turf 
were rotten, and which is the End of all Tillage, 

viz. to increafe the Pafture of Plants. eed 
Next, fome have vaft heavy Drags, with great long 
Iron Tines in them; and tho’ thefe huge broken 
Pieces of Furrows, being loofer than before, require 
keener Edges to cut them ; yct thefe Drag-tines have 
no Edge at all, but are as blunt as the Furrows they 
fhould cut. Thefe Drags draw them fometimes into 
larger Heaps, leaving the under Stratum bare betwixt 
them, only thaking off fome of their Mould in tum- 
bling them about, and fcratching their Surfaces, 
without 
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without reducing them to a moderate Finenefs, until 
this ill-broken Land has, for above a Year, and 
fometimes longer, entertained Ploughs, Cattle, and 
Men, with a frequent laborious Exercife, for which 
they are obliged to the one Coulter. 
_ If the Soil be fhallow, it may be broken up witha 
narrow Furrow, which will the fooner be brought 
in Tilth ; but if it be a deep Soil, the Furrows muft 
be proportionably large, or elfe a Part of the good 
Mould muft be left under unmoved, and fo loft; for 
a narrow Furrow cannot be plowed deep, becaufe 
the Plough will continually flip out from the hard 
Land toward the Right-hand, unlefs th® rifing Fur- 
row be of fufficient Weight to prefs the Plough to- 
wards the Left, and keep it in its Work: The deéper 
you plow, the greater Weight is required to prefs 
it; fo that the deeper your Land is, the worfe (or into 
the larger Furrows) muft it be broken up with one 
Coulter, infomuch that, if the Land be ftrong (as 
moft deep Ground: in England is), it is a Work of 
fome Years to conquer it, after it has been trefted. 
And often it happens, that the exceffive Chargé of 
this Tillage reduces the Profit of rich Land below 
that of poor. | 
_ This gives anOpportunity to deceitful Servanss, 
of. impofing upon their ignorant Matters. They 
plow fuch deep Land with a fmall thallow Furrow, 
to the end the Turf and Furrows may be broken, and 
made fine the fooner ; pretending they will plow it 
deeper the next time (which is called Stirring), which 
thefé Rogues know very well cannot be done, and 
intend no more than that the Plough coming the 
eafier after the Horfes, their Coats may fhine the 
better ; and tho’ there be no Crop at Harvett, they 
rhuft have Four Meals a Day all the Year, and extra- 
vagant Wages at Michaelmas, or at any time of the 
Year, when they think fit to mifbehave theafelves. 
This 
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This fort of Land muft.not be ftirred, 7. ¢. plowed 
the Second time in wet Weather ;: for that will caufe 
the Grafs and Weeds to multiply, befides the tread- 
ing the Ground into hard Dabs, &c, And, in dry 
Weather, the Plough will never enter any deeper. 
than’ it went the firft time ; the Refiftance below be- 
ing fo much more than the Preffure above, the Plough 
will rife up continually 5 or, if it goes deep enough: 
for the Weight of Earth to keep it down, another 
Inconvenience will. follow, which is that mention’d 
by Columella, Page 47. Quod omnis humus, quamvis 
Letifima, tamen inferiorem partem jejuniorem babet, 
camque attrabunt excitate majores glebe, quo evenit, 
ut infecundior materia mifta pinguiori fegetem minus 
uberem reddat. The vulgar Englifh Phrafe is, It 
{paults up from below the Staple.» Hence the trea= 
cherous Plowman is:fecure of an eafy Summer’s Wark, 
if he can perfuade his Mafter to fuffer him to fallow! 
the Ground with 2 fhallow Furrow. > slo 
» Another way ito conquer a ftrong Turf is, to plow 
it firft with a Breaft-plough, very thin; .and, when the 
Swerd is rotten; then plow it at the proper Depth + 
But this Method is (befides the extraordinary Charge! 
of it) liable to other great Misfortunes. . If the Turf 
be pared up in Winter, or early in the Spring, »it ig a 
Chance but the Rains caufe it to grow: ftronger:tham 
before, inftead of its Rotting. _ ) t wolg 
And if it be'pared later, tho’ dry Weather do fol-: 
low, and continue long enough to kill the Turf, yet: 
this lofes time; the Seafon of Plowing: is retarded; 
for all the Staple ftill remains untill’d; and, before 
that can be well done, :the Year is too far {pent for: 
fowing it with Wheat, which is the moft proper 
Grain for fuch ftrong Land (a); and few will have 
Patience to wait, ‘and plow on till another Wheat-feed 


(2) Befides, moft ftrong Land has Stones in it, which will not 
admit the Ufe of the Breaft-plough. J 
time. 
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‘time. The dry Weather alfo, which in Summer 
kills the Swerd, renders the Plowing obnoxious. t 
-moft or all the Evils afore-mention’d. : 
SBiF of be 

»oo& Farmer inquires concerning the Four-coulter 


ee ve 


45 Farm. What muft we do then? Muft we have re- 
 courfe to the Spade for breaking ud our rich, ftrong, 
JSwerdy Land ? | | 
-Refp. If you can procure Men to dig: it faithfully 
in Pieces, not above Two Inches and an half thick, 
-at the Price of about Eight Shillings per Acre, it 
-would do very well, and anfwer all the Ends of Till- 
‘age. but, tho’ you bargain with them to dig it at 
‘that Size for Three Pounds per Acre, you will find, 
upon Examination, moft of. the Pieces or Spits, 
which are dug out of your Sight, to be of twice 
that Thicknefs. | And no great Quantities can be this 
way managed, altho’ the Price-of Corn fhould anfwer 
fuch an extravagant Expence. 
Farm. Since itis fo difficult to bring our ftrong 
Land into Tilth, after it bas refted, that it cannot 
bé [peedily done bya Plough without a Coulter, or by 
one with a Coulter, in wet Weather or dry, nor with 
0 Breaft-plough, without a certain Expence, and an un- 
certain Succefs, the Spade is too chargeable a Tillage for 
the Field: It feems to me, upon the Whole, that we are 
Lofers by this inarate. gratia terte,unle/s we could con- 
trive fome other-Method of reducing it fooner, and with 
le[s Charge, into Tilth;, for I obferve, that, when we 
fow it upon the Back, the Corn and Grafs (or Couch), 
coming both. together, exbaujt theGround fo much, that 
by that time we can (which. 1s about Three Years) re- 
duce the great Lumps to-a tolerable Finenefs, it grows 
full of Grafs and Weeds (which wecall Foul), and lofes 
that Fertility, we expected it foould acquire by Reft, be- 
| Comming, 
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coming, im our Terms, both out of Tilth, and out of 
Re/p. If you know all this to be true, and that with- 
out a Coulter you cannot break it up at all; and that 
wwith.one Coulter you cannot any way cut the Furrow 
{mall enough, or Jefs than Ten Inches. broad ; why 
do not you cut it with Four Coulters, which will 
reduce the fame Furrow into Four equal Parts} of 
Two Inches and an half each in Breadth, and of ‘the 
Depth of the Staple, tho’ that fhould beT-wo Spit, 
or Sixteen Inches deep ? piel oh 
Farm. How can that be done? cost P ni 
Refp. Every jot as eafily as with one Coulter: 
For, before the Furrow is rais’d .by the Share, it Jies 
aft, and makes a fofficient Refiftance equally againft 
the Edges of all the Coulters tho’, after it be rais’d 
and loofe, it yiclds and recedes every way, except 
downwards; fo that it’cannot be cut/by any Edge, 
but {uch as attacks it perpendicularly from above, as 
that of ‘the:Spade-does. a 
Farm. This feems to me reafonable, and, having 
very lately beard talk of this Plough, I-would gladly 
‘know more of it. Ss 8 ae ea 
Refp. The Furrow, -being cut ‘into ‘our Parts, has 
not only Four times the Superficies-on the Eight Sidess 
which it would have had on Two Sides; but it ‘is 
alfo_ more divided crofs-ways; viz.. The Ground- 
wreft preffes and ‘breaks the lower (or Right-hand) 
‘Quarter ; the otherThree Quarters, in rifing and.com- 
ing over the Earth-board, muft make a crooked 'Line 
about.a Fourth longer than the ftrait one they made 
before moved ; therefore their Thinnefs.not being able 
to ‘hold them together, they are broken into ‘many 
more :Pieces, for want of Tenacity to extend to a 
longer:Line, contrary to a whole Furrow, whofe 
great Breadth enables it to ftretch and extend from a 
‘fhorter to a longer. Line, without breaking 5 and, ‘as-it 
we ~ i) 
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is turn’d off, the Parts are drawn together again by 
the Spring of the Turf or Swerd (a), .and fo remain 
whole after Plowing. Thus the Four-coulter’d Plow 
can divide the Soil into above Twenty times more 
Parts than the common Plough; and fometimes, 
when the Earth is-of a right Temper betwixt wet and 
dry, the Earth-board, in turning the Furrows off, 


‘will break them into Duft, having more Superficiés _ 


than is made by Four common Plowings; and it is 


impoffible there fhould be any large Pieces amongft it. . 


Now, what a prodigious Advantage’ mutt the In- 
fluences of the Atmofphere have upon thefe fmall 
Parts, for making a further Divifion of them! Froft, 
Water, Drought, and nitrous Air, eafily penetrate to 
‘their -very-Centres, which cannot in the largeft of 
‘them be more than one Inch and a’Quarter  diftant 
from their Superficies. This Advantage, with afew 
_fubfequent common Plowings, perform’d in proper 
-Seafons, refolvesthe Earth almoft all to a Powder. The 
Swerd, fome ‘being immers’d or bury’d and mix’d 
among ‘fo great a Proportion of Mould, is foon rot- 
‘ren’and loft; fome of the Swerd lying loofe a-top, 
. the’Earth prefently drops out of it; and then the 
Roots are dried up, and die. Thus is the whole 
Staple of the Ground brought into perfect Tilth in 


(a) A f{werdy Furrow cut off by only one Coulter, being 
whole, is apt to ftand up on its Edge, or lie hollow ; and then, 
‘Being open to the Air, it does not rot; but-when it is cut by 


feveralCoulters, it:has not Strength to fupport itfelf, it falls down, | 


lies clofe.to the Earth.under it, -and, excluding, the free Air from 
the Turf, it foon becomes rotten. And for killing the Turf of 
{werdy Land is the chief Ufe of the Four-coulter’d Plough: For 
doing of which there is this'Advantage, that as in a whole Fur- 
row .there are often Strings of Couch-grafs, Three or Four Feet 
dong ;, but, when cut. by this Plough, there is {carce a String left of 
one Foot long: And thefe Strings being apt to fend out Roots 
from every Knot or Joint, the fhorter they are cut, the more 
they will’be expofed-tothe Air and Sun, which will kill them the 

fooner. 
a 
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a very fhort time beyond what the Spade ever does 
in fuch fwerdy Land. o ht od 
Farm. What fort of Weather is bet for ufing 
this Plough? evi | dt obivits ‘aay 
Re/p. Any Weather, except the Ground be fo 
‘dry and hard, that the Plough cannot enter it ;. but 
itis very, proper to be done, when the Earth is-fo 
wet, that by no. means it ought to be plowed with 
any other Plough; for it, never can be too moift for 
this, unlefs the! Cattle which draw it, \-be mired ; 
becaufe, tho’ all. the Cattle fhould not go. in the 
Furrow, yet their Treadings are cut fo {mall by the 
Coulters, that the Earth is. not: kept from diffolving, 
as when turn’d off whole in common Tillage. ,’Tis 
obferv’d, that the Incifions made by the Coulters on 
{werdy Land, will not heal, or fo clofe up, but that 
they will open again by the next Plowing, tho’ it be 
a great while after. A Farmer who ufes this Plough, 
may till in all \\ eathers and all Seafons of. the Year, 
either in fallowing with this, which is beft in wet, .-or 
in ftirring with the common..ones,. which muft. be 
done in dry Weather ; and when the Ground is broken 
up with this, it may be ftirr’d in. the drieft Weather 
that can be, without the Danger of tearing (or fpault- 
ing) up of the under Stratum along with the Staple, 
becaufe this 1s all broken before, and then no more 
can rife with it; as it does to the Ruin of the Soil, 
when in common Tillage they go deeper the Second 
time than the Firft: Alfo, if there be a Neceffity of 
{tirring fome fort of Land when it is wet, it ought 
either to be done with this Plough, or elfe with a 
common one drawn by a fingle Row of Cattle tread- 
ing all in the Furrow ; for tho’ fome Land be very 
fine, yet, when plow’d by a double Row of Cattle 
in wet Weather, it will be made into large Pieces: by 
the Treading, and perhaps not diffolve again in a 

long time: Therefore it is better to be prevented, 
| Farm, 
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’ Farm. J perceive this Plough lays the Foundation 
for all good Hufbandry, and there can be no otber 
way to bring Land into perfelt Tilth in fo foort a Time, 
or with fo little Expence. And I am convinc'd, that 
no Farmer ought to be without it, who defires to be 
Free from the Danger of bis Land being ever out of 
Tilth: But lhave heard it objected, that it is harder to 
draw than the common Ploughs, and that its Beam © 
being longer, upon account of the Four Coulters, it lies 

farther behind, and comes harder after the Horfes. 
Re/p. 1 mutt confefs, there is fornething in that 
Objection ; for this Plough, being fomething longer, 
may be a little the harder Draught; and alfo its 
Weight and Strength muft bear a Proportion to the 
Length of it. But this fall Increafe of the Draught 
would have been a much ftronger (if not a fatal) Ob- 
jeGtion, had that Cuftom been general, of Horfes 
drawing by their Tails, as ’tis faid to have been for- 
merly in fome Places; for then, perhaps, a fufficient 
Strength of Horfes could/not be applied to the Plough. . 
But in Countries where Traces are in Ufe, every 
Horfe of the Team may draw the Plough equally, 
and then there will be no’ other Inconvenience, be- 
fides the adding one Horfe, or keeping a ftronger 
Team: And he cannot be wife, who would lofe the 
Profit of his Land, for the Odds of fometimes adding 
a Horfe to his Plough. And | am very certain, that 
this Plough requires a-much lefs Strength of Cattle 
to draw it in moift Weather, which is the moft pro- 
per to ufe it in, than to draw a common Plough in 
the fame Ground, and at the fame Depth, in dry 
Weather ; and can feldom be ufed fafely in any other. 
And the Vulgar, who have always a wrong Caufe 
ready at hand to apply to every thing, impute that 
Draught to the Fafhion of the Plough, which ought 
to be imputed to its going deeper ; and this great 
Depth at which ’tis capable of plowing, vz. Two 
) U Spit 
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Spit deep, is one extraordinary Benefit of it, tho’ it — 
may, on Occafion, go as fhallow as any. 

The Draught is not fo much increafed by aiding q 
Three Coulters,as may be imagined; for when the — 
Ground is moift,. the Incifions are eafily made by the ~ 
Edges ; and when they are cut f{mall, the Furrows — 
rife much more eafily upon the Share and Earth- 
Board, than if whole. 

Farm. If this Plough be fo beneficial, having fo 
many Advantages, and only the Two Inconveniencies, — 
one of requiring a little more Strength to draw it, and | 
the other its being unfit for dry bard Ground, I wonder — 
why it is not become more common ? 

Refp. It has been ufed with very. great Succefs for 
thefe feveral Years laft paft, but never like to be 
common, unlefs it be defcribed in.a more geometrical 
Manner, than any Plough has hitherto been ; for the 
Ploughwrights find it difficult enough. to ‘make a 
common Plough with one Coulter to perform. as it 
ought, for-want of the neceflary Rules of their Art. 
It is upon this Account that the ‘Two-coulter’d Ploughs 
are ufed in few Places, though they have been found | 
of excellent Ufe, and have been formerly common: 
But, alas! when the Makers, who by their diligent — 
Study, and much Practice, had attained the Perfection 
of their Art, died for want of learning to write their — 
Rules mathematically, and fhew how the mechanical 
Powers were applicable to them, the Art was in 
a manner loft, at the Death of thofe Artifts; and 
then the unfkilful Ploughwrights, deftitute of the 
true Rules, were not able to make a Two-coulter’d 
Plough to perform well, and then it was left off. 
Very lately ’tis revived, fince the Three and Four- 
coulter’d ones have been ufed ; from whence fome 
have made a Shift to take the Rules of placing Two 
Coulters into a Plough, and they begin to be com- 
mon again; and, no doubt, will ceafe again as foon 
as the Rules are for Zot. 
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*Tis ftrange that no Author fhould have written 


fully of the Fabric of Ploughs! Men of the greateft 


Learning have fpent their Time in contriving Inftru- 


ments to meafure the immenfe Diftance of the Stars, 
and in finding out the Dimenfions, and even Weight, 
of the Planets: They think it more eligible to ftudy 
the Art of plowing the Sea with Ships, than of till- 
ing the Land with Ploughs ; they beftow the utmoft 
of their Skill, learnedly, to pervert the natural Ufe 
of all the Elements for Deftruction of their own Spe- 
cies, by the bloody Art of War. Some wafte their 
whole Lives in ftudying how to arm Death with new 
Engines of Horror, and inventing an infinite Variety 
of Slaughter; but think it beneath Men of Learning 
(who only are capable of doing it) to employ their 
learned Labours in the Invention of new (or even im- 
proving the old) Inftruments for increafing of Bread. 
The eafieft Method of perpetuating the Ufe of 
the many-coulter’d Ploughs, and other newly-in- 
vented Inftruments of Hufbandry, is by Models, 
j.e. the Things themfelves in little, and thefe may be 
all portable even in a Man’s Pocket : Every Part mutt 


_ be fully defcribed, with the true Dimenfions, and the 


mathematical Reafons, on which their Contrivance is 
founded. Directions alfo for ufing them mutt be given 
at the fame time that their Manner of making 1s de- 
fcribed. In fome, the very Horfes which draw mutt be 
reprefented, to fhew the manner of fixing the Horfes, 
and the Traces: Cautions againft all the Errors. that - 
may happen by the want of Experience in the Makers 
or Ufers, muft be given. | 
When this is done, and the Rules put into a Method, 
the new Hoeing-Hufbandry, in all its Branches, will be 
much more eafy and certain than the old; becaufe there 
are no mathematical Rules extant in any Method ; and 
a Man may prattife the old random Hufbandry all his 
Life, without attaining fo muchCertainty in Agriculture 
as may be learned in afewHours from fucha Treatife. - 
rae WY <n ee 


292 The Four-coulter’d Plough. Chap. XIX, : 


The Rules, indeed, require much Labour, Study, 
and Experience, to compofe them ; but when finifh’d, 
will be moft eafy to practife: Like the Rules for 
meafuring Timber; their Ufe is, at farft Sight, eafy 
to every Carpenter, and to moft Artificers who work 


in Wood ; but no illiterate Perfon is able to compofe 


thofe Rules, or to meafure ‘Timber without them. 


IgG he Bait Nt) eae od 
The Defcription of a Four-coulter’d Plough. . 
ie defcribe all Parts of a Plough geometrically, 


would require more Time and Learning than 

1 am Matter of : Therefore leaving that to be done by 

fomebody elfe, who is better qualified for it, I fhall 

at prefent attempt little more than what relates to the 
Three added Cculters, 3 | 

In Plate 1. Fig. 1. is the Portrait of a common 

_‘T'wo-wheel’d Plough ufed in Berkjbire, Hampfbire, 


 Oxfordfure, and Wiltbire, and in moft other Coun- _ 


ties of South-Britain; and is generally efteemed the 
beft Plough for all Sorts of Land, except fuch miry 
Clays that ft'ck to the Wheels, and clog them up, fo 
as they cannot turn round. 

But they have, in fome Places, a Contrivance to 


prevent this Inconvenience; which is done by wind-- 


ing Thumb-ropes of Straw about the Iron Circles of 
the Wheels, and about the Spokes. The Wheels 
prefling againft the Ground, the Thumb-ropes are 
diftended on each Side : which Motion throws off the 


Dirt, and prevents its {ticking to the Wheels, which 


‘it would otherwife do. ) 
*Tis commonly divided into Two Parts; viz. the 
Plough-head, and the Plough-tail. ; 
The Plough-head contains the Two Wheels A, B, 
and their Axis or Spindle of Iron paffing thro’ the 
Box 
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Box C, turning round both therein, and in the 
Wheels; the Two Crow-ftaves D, D, faftened into 
the Box perpendicularly, and having in each, Two 
Rows of Holes, whereby to raife or fink the Beam, 
by pinning up or down the Pillow E, to increafe or 
diminifh the Depth of the Furrow ; the Gallows F, 
thro’ which the Crow- ftaves pafs at top, by Mortifes, 
into which they are pinned; G the Wilds with its 
Links and Crooks of Iron, whereby the whole Plough 
is drawn; H_ the Tow-chain, which faftens the 
Plough-tail to the Plough-head, by the Collar I at one 
End, and by the other End paffing thro’ a Hole in the 
Middle of the Box, is pinned in by the Stake K ; 
L the Bridle-chain, one End whereof is faftened to the 
Beam by a Pin, and the other End to the Top of the 
Stake, which Stake is held up to the left Crow-ftaff, 
by the With M, paffing round it above, and under 
the End of the Gallows below; or inftead of this 
With, by a Piece of Cord, and fometimes by the 
End of the Bridle-chain, when that is long enough. 

The Plough-tail confifts of the Beam N ; the Coul- 
ter O ; the Share P; and the Sheat Q; the Hinder- 
fheat R, paffing thro’ the Beam near its End; S the 
fhort Handle, faftened to the Top of the Hinder- 
fheat by a Pin, and to the Top of the Sheat by an- 
other Pin; T the Drock which belongs to the right 
Side of the Plough-tail, and whereto the Ground- 
wrift V ‘is faften’?d; as is the Earth-board, whofe 
Fore-part W is feen before the Sheat; and alfo the 
long Handle X, whofe Fore-part Y appears before the 
Sheat, and is faften’d to the Drock by a Pin at a, the 
other End of which Pin goes into the Beam. Z is 
the double Retch, which holds up the Sheat, and 
paffes through the Beam to be faften’d by its Screws 
and Nuts at 2and c. 

But without intrenching much farther upon the 
common Ploughwright’s Art, whofe Trade is his 
Living, Pll haften to fhew’the neceflary Difference 
U 3 Bi there 
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there is betwixt the common Plough, and the Four-. 


coulter Plough, beginning with Fig. 2. where it 1s 
reprefented as flanding upon a level Surface. 

Fig. 2. And, Firft, The Beam differs’ in Length, 
being Ten Feet Four Inches long, as the other Plough- 
beam is but Eight Feet; it differs in Shape: as the 
other is ftrait from one End to the other, but this 
is ftrait only from a to 4, and thence turns’ up of 
a fudden, in the manner that is fhewn in the Cut; fo 
that a Line let down perpendicular, from the Corner. 
at a, to the even Surface whereon the Plough ftands, 
would be Eleven Inches and an half, which is its 
Height in that Place ; and, if another Line were let 
down, from. the turning of the Beam at 0; to the 


fame Surface, it would be One Foot Fight Inches and | 


an half, which is the Height that the Beam ftands 
from the Ground, at that Part; and a Third Line 
let down to the Surface, from the Bottom of the 
Beam, at that Part which bears upon the Pillow, will 
fhew the Beam to be Two Feet Ten Inches high above 
the Surface in that Part. ‘: 

From the End a, to the Back-part of the firft 


Coulter, is Three Feet Two Inches; from thence, ta. 


the Back of. the next Coulter, is Thirteen Inches ; 
thence to the Third, Thirteen Inches; and from 
thence to. the Fourth, the fame. From @ to 0d is 
Seven Feet. 


This Crookednefs of the Beam Is to avoid the too 


great Length of the foremoft Coulters, which would 
be neceffary if the Beam was ftrait; and then, un- 
lefs. they. were vaftly thick and heavy, they would be 
apt to bend, and the Point of the Fourth would be 
at fo great a Diftance from its Coulter-hole, that ig 
- would have the greater Power to loofen the Wedges, 
whereby, the Coulter would rife up out of its Work, 
as it never doth when the Beam is made in this bend- 
ing Manner. This Beam is made either of Afh, 


which is the lighteft, or,of Oak, which is the moft 


durable. 


- 
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‘durable. Its Depth and Breadth may vary, accord- 
ing to the heavier or lighter Soil it is to tll; but 
this before us is in Depth Five Inches’ at the firft 
Coulter-hole, and in Breadth Four Inches. 

Fig. 4. Is the Sheat Qin Fig. 1. (broad Seven 
Inches) with the Iron Retch on it, the left Leg of 
which Retch muft ftand foremoft, to the end that 
the Edge of its Fore-part, that is flat, may fit clofe ° 
to the Wood of the Sheat: This Retch holds the 
Sheat faft up to the Beam by its Nuts and Screws ; 
as alfo doth a Pin driven into the Hole a, which 
Hole being a fmall Part of it within the Beam, the 
Pin being driven into the Hole, draws up the Sheat 
_ Very tight to the Beam. ‘The Principal thing to be 
_ taken notice of here, is the Angle  ¢ d, which fhews 
the Elevation of the Sheat ; the Line ¢ d is fuppofed 
to be equal with the Bottom of the Share (or rather 
with the plain Surface whereon it ftands) ; when this 
Angle at c is larger than of Forty-five degrees, a 
common Plough never goes well: In my Four-coulter 
Plough I chocfe to have it of Forty-two or Forty- 
three at the moft. > 

Fig. 5. Is the Share; @ is the End of the Point ; 
b is the Tail of the Share, long from ato b Three 
Feet Nine Inches; c the Fin; d the Socket, into 
which the Bottom of the Sheat enters; e athin Plate 
of Iron riveted to the Tail of the Share: By this 
Plate, the Tail of the Share is held to the hinder 
Sheat, as at d in Fig. 1. by a fmall Iron Pin with 
a Screw at its End, and ’a Nut fcrew’d on it on the 
inner or right Side of that Sheat. From @ to f is the 
Point, long about Three Inches and an half, flat un- 
derneath, and round at Top: It fhould be of hard 
Steel underneath. From f to ¢ is the Edge of the 
Fin, which fhould be well fteeled.,; the Length of it 
is uncertain, but it fhould never make a lefs Angle at 
f than it appears to make in this Fig, The Socket 
is a Mortife of about a Footlong, at the upper Part, 

U4 } Two 
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'Two Inches. deep: The Fore-end. of this Mortife 
muft not be perpendicular, but oblique, conformable 
to the Fore-part of the Sheat which enters it; the 
upper Edge. of which Fore-part mutt always bear 
againft the Sheat. at ¢ in Fig. 4. but if this End of the 
Socket fhould not be quite fo oblique as the Sheat, 
it may be help’d, by taking off a little of the Wood 
at the Point -c. 

Fig. 6. Shews the Share, with its right Side up- 
wards, in the fame Pofture as when it plows ; whote 
Side @ > fhould be perfectly ftrait, but. its under 
Side at c, which is its Neck, fhould be a little hol- 
low from the Ground, but never more than half an 
Inch in any Plough, ‘and a quarter of an Inch in a 
Four-coulter Plough ; fo that the Share, when it is 
firft made, ftanding upon its Bottom, bears upon the 
level Surface only in Three Places; viz. at the very, 
Point a, at the Tail 2, and at the Corner of the 
Fin d. 

Fig. 7. Is the Share, turn’d Bottom upwards; and 
fhews the Concavity of the Fin at 4; which muft be 
greateft in a {tony rubbly Soil. 

Fig. 8.' Shews the Share, the right Side upwards, 
but leaning towards the Left. 

In placing of the Share rightly upon the Sheat, 
confifts the well going of a Plough, and 1s the moft 
difficult Part of a Ploughwright’s or fe & and is very 
difficult to be fhewn, Suppofing the Axis of the 
{trait Beam, and the left Side of the Share, to be 
both horizontal, they muft never be parallel to each 
other ; for if they were, the Tail of the Share, bear- 
ng againft the Side of the Trench, as much as the 
Point, would caufe the Point to incline to the right 
Hand, and go out of the Ground into the Furrow. 
If the Point of the Share fhould be fet, fo that its 
-Side fhould make an Angle on the right Side of the — 
Axis of the Beam, this Inconvenience would be much 
greater, and if its Point fhould incline much “Let the | 

eft, 
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Left, and make too large an Angle on that Side | 
with the Axis of the Beam, the Plough would run 
' quite to the left Hand ; and if the Holder, to pre- 
vent its running out of the Ground, turns the upper 
_ Part of his Plough towards the left Hand, the Fin 
of the Share will rife up, and cut the Furrow diago- 
nally (a), leaving it half unplow’d; befide, the 
Plough will rife up.at.the Tail, and go all upon the 
Point of the Share: To avoid thefe Inconveniences, 
the ftrait Side of the Share muft make an ‘Angle on 
the left Side of the Beam, but fo very acute, that 
the Tail of the Share may only prefs lefs againft the 
Side of the Trench than the Point does. This An- 
gle is fhewn by the prick’d Lines at the Bottom of 
fig. 1. where the prick’d Line e f is fuppofed to be 


(a) This is the greateft Misfortune incident toa common Two- 
wheeled Plough, and happens generally by the Fault of the 
Maker, though fometimes by the Plowman’s fetting it fo, that the 

~Point of the Share turns too much to the Left. I have feen 
Land plow’d in this manner, where not half of it has been 
moved, nor better tilled than by Raftering, not only cut diago- 
nally, but alfo half the Surface hath remained whole, where 
when the Earth that was thrown on it was removed, the Weeds 
appeared unhurt on the unplow’d Surface. ~ In this Cafe, they 
for a Remedy fet the Plough to go deeper ; and then, if itgo 
deep enough for the Fin to cut off the Furrow ata juft Depth, 
the Point will go below the Staple, which may ruin the Soil, un- 
lefs it be very deep. 

When our Engi Ploughs go in this manner, they make much 
worfe Work than the Ea/fern Ploughs, that have no Coulter; for 
thefe, contrary to ours, though they always cut their Furrow dia- 

- gonally, cut it thin on that Side from which it is turned, as our 
bad Ploughs leave it thin on that Side towards which it is turned. 
The Earth the Eaferns leave by their Diagonal in one Furrow, - 
is taken off by the next; but ours leaving Part of their Furrow 
behind them, on the Side next to the plow’d Part of the Field, 
come at it no more; but the other can plow cleaner, their Diago- 
nal being contrary to ours, which leaves the Trench deepeft on 
the Side next to the unplow’d Part of the Field; but. unlefs the 
Fin of the Four-coulter’d Plough go parallel to the Surface of the 
Earth, it will not plow at all; or will leave Two or Three of its 
Four Furrows untouched, 

~ the 
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* the Axis of the Beam’ let down’ to the Surface,: and 
the prick’d Line g f parallel to the left Side of the 
Share; but this Angle will vary as thofe Two prick’d 
Lines are’ produc’d forwards to the Fore-end of a 
long and a fhort Beam, keeping’ the. fame Subtenfe: 
For Ploughwrights always take this Subtenfe at the 
Fore-end of 4 Beam, whether it be a long Beam or 
fhort one; and it is the Subtenfe e g, that determines 
the Inclination the Point of the Share muft have to- 
ward the left Hand. = Ploughwrights differ much in 
this Matter’; but, by what I can learn by thofe chat 
make the Ploughs I fee perform the beft, this Sub- 
tenfe at the Fore-end of an Eight-feet Beam fhould 
never be more than one Inch and an half ; and by full, 
Experience I find, that whether the Beam be long or 
fhort, the Subtenfe muft be the fame; for when my 
Ploughwrights take this Subtenfe at Eight Feet from 
the Tail, when they make-my Four-coulter Plough, 
whofe Beam is Ten Feet Four Inches long, the Point 
of the Share will incline too much to the Left, and 
it will not go well until this Fault be mended, by 
taking the fame Subtenfe quite at the End of the 
Beam ; which makes the mentioned Angle more 
acute. 
. Fig. 3. Shews the right-hand Side, and upper Side 
of the Four-coulter Plough, of which V the Iron 
Ground-wrift is fhewn in Fig. 9. long Two Feet Five 
Inches, deep at the End 4 Four Inches, and Three- 
eighths of an Inch thick, except at the End a, where 
it is thin enough to bend, fo as to fit clofe to the 
Share, as at e, in Fig. 6. "The Ground-wrift has 
Four fmall Holes near its End a, into one of which 
goes a Nail, to faften it to the Sheat, thro’ the long 
Hole in the Side of the Socket of the Share, as at 
a, in Fig. 10. and then it will ftand in the Pofture 
fhewn by ¢/, in Fig. 6. From the Outfide of the 
Ground-writt at f{ to the Outfide of the Share at 8, 
is Eleven Inches and an half, which is the Width a 
ai the 
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the lower Part of the Plough-tail’at the Ground ;: the 
Ground-wrift has feveral Holes at the upper Sidé 
of its broadeft End, as at 4, in Mg. 9. by which it 
i nailed to the lower Part of the Drock T, as in 
Fig. 3. which Drock with its Perforations is fhewn 
in Fig, 11. | : oe 
Fig. 12. Is the Earth-board, with its Infide up- 
wards; the Notch a d fhews the Rifing of the Wood, 
which takes hold of the Edge of the Sheat, to hold 
it the irmer, to which it is faftened by the Holes ¢ 
and d; and at the other End it is faftened’ to the 
Drock, at the Hole e. ~All which is feen as it ftands 
mark’d with W, in Fig. 3. But‘ this Pin, with 
which it is faftened to the Drock, is bigger in’ the 
Middle than at each End; which prevents the Earth- 
board from coming near the Drock: By this Pin, 
the Earth-board is fet at a greater or lefs Diftance 
from the Drock, as there is Occafion to throw off 
the Furrow farther from the Plough at fome times 
than at others: It always ftands confiderably farther 
out on the right Hand than the Ground-wrift does, 
which is one Reafon that the Drock is made crooked, 
bending outwards in‘that Part. : 
-- The long Handle X is Fig. 19. long Five Feet 
Four Inches, broad in the wideft Part Four Inches, 
pinned to the Sheat thro’ the Holes @°4, and pinned 
to the Drock thro’ the Hole ¢. > | | ant, 

_ The fhort Handle'S is Fig. 14. and is long Three 
Feet Nine Inches, pinned to the hinder Sheat (being 
Fig. 15.) by the Hole a, and to the Top of the Fore- 
fheat above the Beam by the Hole 2. 

. The Handles are made fo long, for the more eafy 
euiding of the Plough ; but the lazy Ploughman_ 1s 
apt to cut them off fhorter, clofe up to the Plough, 
to theend that, bearing his whole Weight thereon, 
he may in a manner ride inftead of walking ; but if 
he fhould thus ride on long Handles, he would tilt up 
the Fore-end of the Beam, and raife the Share out of 
the Ground, : The 
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~The chief, and moft indifpenfably neceffary thing 
to be obferved, is, to place the Four Coulters in fuch 
a manner, that the Four imaginary Planes defcribed 
by the Edges of the Four Coulters, as the Plough 
moves forwards, be all of them parallel to each other, 
or very nearly fo; for if any one of them. fhould be 
much inclin’d to, or recede from, either of the other 
three, they could not enter the Ground together. In 
order to place them thus, the Coulter-holes muft be 
made thro’ the Beam, in the manner as they are 
fhewn in Fig. 3. viz. the Second Coulter-hole is Two 
Inches and an half more on the Right than the Firft, 
the Third, Two and an half more on the right Hand 
than the Second, and the Fourth, I'wo Inches and 
an half more on the right Hand than the Third, con- 
formable to the Four Incifions or Cuts they are to 
make in a Ten-inch Furrow: And becaufe no fingle 
Beam is broad enough to hold the Four Coulter-holes 
at this Diftance, we are forced to add the Piece fhewn 
in Fig. 16. The Second Hole is made Part in the 
Beam, and Part in this Piece; the Third and Fourth 
are made wholly in this Piece, in which a, 3, c, are 
the Ends of the Three Screws, which faften the Piece 
to the right Side of the Beam, by their Nuts. . 

The Diftance of Two Inches and an half, by which 
each of the Three added Coulters {tands more to the 
right Hand than that immediately behind it, muft 
be reckon’d from the Middle of one Hole to the 
_ Middle of the other. ibs 

The Fore-part of every Hole muft incline. a little 
towards the Left; fo that the Backs of the Coulters 
may not bear againft the left Side of the Incifions 
made by the Edges. 

Fach Hole, being a Mortife, is one Inch anda 
quarter wide, with its T'wo oppofite Sides parallel — 
from Top to Bottom; each of thele Mortifes, or 
Holes, are long at Top Three Inches and an half, and 
at Bottom Three Inches; the Back-part, or pe ih 

| end, 
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end, of each Coulter-hole’ is not perpendicular, but 
oblique, and determines the Obliquity of the Stand- 
ing of the Coulter, which is wedged tight up to it 
by the Poll-wedge 4,’ Fig. 1. as all Coulters are. 

Fig. 17. Is a Coulter; @ b is ‘its Length, being 
_ Two Feet Eight Inches, before it is worn ; éd is its 
Edge, Sixteen Inches long; dc is the Length of its 
Handle, Sixteen Inches ; this is made thus long, at 
firft, to ftand above the Plough, that it may be driven 
down lower, according as the Point wears fhorter ; 
this Handle is One Inch and Seven Eighths broad, 
_ and Seven Eighths of an Inch thick, equally thro? 
its whole Length: Its Breadth and Thicknefs might 
be defcribed bya rectangled Parallelogram. 

In all Ploughs this firft Coulter is, ‘or ought to be, 
plac’d in the Beam in manner following; viz, its 
Back to bear againft the Back of. the Coulter-hole, its 
right Side above to bear againft the upper Edge of the 
Coulter-hole, and its left Side to bear againft the 
lower Edge of the Coulter-hole ;' fo that always Three 
Wedges at leaft will be neceffary to hold the Coulter 5 
the Poll-wedge before it, as at 7, in.Fig. x. another 
Wedge on the left Side of it above, and a Third on 
the right Side underneath: The Coulter-hole muft 
be fo made, that the Coulter ftanding thus acrofs the 
‘Hole, its Point may incline fo much towards the Left, 
as to be about Two Inches and an half farther to the 
Left (a) than the Point of the Share, if it were driven 
down as low as it; but it never ought to be fo low . 
in any Plough: As to its bearing forwards, the Point 
of the Coulter fhould never be before the Middle 
of the Point of the Share: What Angle the Coulter 
would make with the Bottom of the Share, may be 
feen by the Pofture it ftands in, in Fig. 1. If it 
fhould be fet much more obliquely, it would have a 

(a) I find that fometimes it is neceflary in fome of thefe 


Ploughs for the Point of this Coulter to ftand yet farther on the 
Left of the Share’s Point. - . 


greater 
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~ greater Force.,to. raife up the Poll-wedge, and get — 

loofe: va ai toy pitiela 
. The Three added Coulters fhould ftand in the fame 
Pofture with this already defcribed, in regard to the 
Inclination of their Points towards the Left: And this 
is a very great Advantage to them ; for by this means, 
when the Fin is. rais’d up, by turning the Handles 
towards the Left, their Points do not rife out of the 
Ground on the right Hand, as they would do with- 
out this defcribed Inclination towards the Left , but 
in regard to their Pointing forwards, I find it beft, 
that every one of the Three fhould: be a little more 
perpendicular than that next behind it. So the Coul- 
ter 4 ftands the neareft to Perpendicular of any of 
them. By this means there being more Room betwixt 
them above than below, they are the more eafily freed 
from the Turf, whenever the Pieces, being covered — 
with a great Quantity of Couch-grafs, or the like, rife 
up. betwixt them ;. which, tho’ this feldom happens, 
makes a Neceflity for a Man, or a Boy,.to goon the 
Side with a forked Stick, to puth out the Turf and 
Grafs, which might otherwife fill the Spaces betwixt 
the Coulters, .and-raife up the Plough out of its 
Work. 

Tis to. be obferved, that none of thefe Coulters 
ought to defcend fo low as the Bottom of the Share, 
except when you plow very fhallow: °Tis always 
fufficient that they cut through the Turf, let the 
Plough go never fo deep in the Ground. iH 

It is neceflary alfo, that when you plow very thal- 
low, the Fin of the Share be broad enough to cut off 
the Fourth Piece or Furrow; elfe that, lying faft, 
will be apt to raife up the Ground-wrift, and throw 
out the Plough; But when you plow deep, the Ground- 
~ wrift will break off this Fourth Furrow, altho’ the 
Fin be not broad enough to reach it. 3 

Sometimes the Firft or left Furrow is apt to come 
through betwixt the Firft Coulter and the Sheat, and 
| : fo 
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fo falls on the left-hand Side of the Plough: This.is 
noInjyury ; but yet itis prevented, by letting the Se 
cond Coulter ftand a little higher than the Third ; 
and then the Second’ Furrow, holding the Firft at its 
Bottom, will carry it over, together with irelf, on. 
the right Side by the Earth-board.; but yet never. fet 
this, or any of the Three added Coulters,. fo high 
that they may not cut through the Turf... But as for 
the firft Coulter, tho’ it fhould cut but an Inch or 
‘Two ‘within. the Ground, the Share will break of ~ 
the firft Furrow in raifing it up. . 
Remember, as often as the Point of any Coulter is 
worn too fhort, that you drive down the Coulter 
with.a large Hammer, carried for that Purpofe ; and 
when. it is, driven low. enough, faften the Wedges 
again, fo as to keep the Coulters in their right 
Poftures, that their Incifions maybe all of them 
equidiftant., cf ott Best 
fig, 18. Is a. Nut, with Two of its oppofite Cor- 
ners turn’d up, by which it is driven round by a 
Hammer, and has fo great a Force, that Three of 
them, with their Screws properly placed, hold the 
Piece, Fig, 16. as faft to the Plough-beam as if they 
both were made of one Piece of Wood; but as 
often as the Wood fhrinks in dry Weather, the Nuts 
muft be fcrew’d farther on, both here and in all other 
Places where they are ufed ; particularly, thofe which 
hold up the Retch ; for if the Sheat fhould once get 
loofe, there is no Cure but by a new one. 
Betwixt this Nut and the Wood, there fhould be 
a thin Iron Bolfter, about the Thicknefs of a Shil- 
ling, broader than the Nut, to prevent the Nut from 
eating into the Wood; efpecially when it is to be 
often fcrew’d, as on the Retch of thefe Ploughs, and 
moft of all on the.Hoe-plough ; but fometimes we 
ufe a Piece of Shoe-leather inftead of an Iron Bolfter.- . 
Note, There muft be Iron Plates upon all the 
Coulter-holes both above and below, Three of which 
: Bop | are 
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are feen on the Piece in Fig. 16. There, is no need 
to fay how they muft be nailed on with many Nails 
made for the Purpofe. 

Fig. 19. Is the Iron Collar, faftened to the Beam 
by Two fhort Crooks A, B, which take hold of Two 
_ fhort Pins driven into the Plough juft behind the Se- 
cond Coulter-hole, one on one Side, and the other 
on the other Side of the Beam, The Crook A is 
feenon the left Side of the Beam near ¢, in Pig. 2. 
the Crook B doing the fame’ on the other Side’ of 
the Beam, which is feen near a, in Fig. 3. C is the 
Crook (for its Shape‘called a C) which holds the Tow- 
chain to the Collar by the Link D, being Part of ‘the 
faid Chain taking hold of its Fore-claw ; the ‘other 
Claw taking hold of one of the Five Notches' of the 
Collar : This Collar is partly feen at d, in Fig. 2.. Both 
the Claws of the Crook (or C) turn upwards, fo that 
they cannot take hold of any thing that may rife 
under the Plough: The Ufe of the Notches is to 
help the Diretion of the: Point of the Share, which 
has been defcribed by the prick’d Lines under Fig. 1. 
As the Point of the Share wears, it inclines a: little 
more towards the Right, and is remedied by moving 
the Crook into a Notch nearer to the Left, which 
will direct the Point a little more towards the Left ? 
This is more eafy to be done here than in the common 
Plough, whofe Collar moves round the Beam: We 
can, by changing the Crook from one Notch to an- 
other, incline the Point of the Share towards the 
Right or Left at Pleafure. The Length of each 
Side of this Collar is a Foot long. . a 

The Tow-chain is beft feen in Fig. 3. where the 
Link Y is that which paffes thro’ the Box, and is ‘pin- 
ned in by the Stake, as has been fhewn in Fig. 1. 
which Stake is commonly nailed to the Bex, -to pre- 
vent its rifing up. When we would draw up the 
Plough a little nearer to the Crow-ftaves, we take 
hold of the Crook by ‘a’ Second or Third . 

| ote, 
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Note, That the Shortening of the:Chain does alfo 4 
little incline the Point of the Share towards the Left. 

Fig, 20. is the Iron-wilds. The Leg A is of one - 
Piece with that which has the Notch, and that paffes 
thro’ the Leg B by the Loop at 4; both which Legs 
pafs thro’ the Box, and are pinned in behind it, by 
the crooked Pins C, D. This Figure is feen with its 
Crooks on it, both in Fig. 1. and Fig. 2. Notes 
That the Holes in the Box, thro’ which thefe Legs 
pafs, muft not be made at right Angles with the Box, 
but muft incline upwards, fo that the Fore-part of 
the Wilds may be higher than the Hinder-part, 
or elfe the Upper-part of the Crow-ftaves would 
lean quite back when the Plough is drawn. If the 
Beafts that draw immediately next to the Plough be 
very high, their Traces muft be the longer; elfe they 
and the Wilds making too {mall an Angle with the 
Tow-chain at the Box, when they draw hard, the 
Wheels will rife from the Ground, and be apt to 
overturn: This Angle I fuppofe fhould not be lefs 
than of 160 Degrees, and the Angle made by the 
Tow-chain or Traces that are drawn by the Cattle 
that go before them, will make an Angle with the 
Tow-chain at the Box yet much more obtufe. The 
Ufe of thefe Notches in the Wilds is, to give the 
Plough a broader or narrower Furrow: If the Links 
are moved to the Notches on the right Hand, ic - 
brings the Wheels towards the left Hand, which gives 
a greater Furrow; and when the Links are moved 
toward the left Hand, it gives a lefs Furrow, by 
bringing the Wheels towards the right Hand. 

The Diftance betwixt the Two Legs of the Wilds 
is Eight Inches and an half; the Length of the Legs 
is Nineteen Inches. They muft be of convenient 
Strength. The Links being placed in Notches diftant 
from one another, prevents oneWheel from advance- 
ing before the other; which would happen, if the 
Links were both in One Notch, or in Two adjoining 

| Notches, 
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 Notches, except they were middle Notches: Thefe 
Links are each Six Inches and an half long. : 
~ iE is the Ring, by which the Two Links, and the 
Two Crooks F and G, are held together, and on 

which they all move. ie 
The Height of the Wheels in Fig. 2. The left- 
hand Wheel is ‘Twenty Inches Diameter ; the Dia-- 
meter of. the right Wheel is Two Feet Three Inches ; 
the Diftance the Wheels are fet from each other at 
the Ground, is Two Feet Five Inches and an half ; 
the Crow-ftaves are One Foot Eleven Inches high, 
from the Box to the Gallows; they both ftand per- 
pendicular to the Box, and the Diftance between the 
Crow-ftaves 1s Ten Inches and an half. The Pillow 
is pinned up at its Ends by Two fmall Iron Pins, 
which are chained to it, that if they drop, they may 
not be loft. Thefe appear in Fig. 1. and Fig. 2. 
The Height from the level Surface, up to the Hole 
in the Box, where the Tow-chain paffes through it, 
is Thirteen Inches (being Two Inches below. the 
Holes of the Wilds, on the Hinder-fide of the Box); 
the Height at the other End, where the Crook of 
the Collar takes hold of the Pin in the Beam at ¢, in 
Fig. 2. .1s Twenty Inches high above the fame level. 
Surface, and fhews how much the Chain defcends for- 
ward, for drawing down the Plough, and by which 
Defcent may be known what Angle the Chain would 
make with the Surface, if it were produced forwards 
ina {trait Line; which is a thing material for the 
good going of a Plough; and fo is the Angle the 
_ Tow-chain makes with the Beam : About the Middle 
of this Tow-chain, there fhould be a Swivel, where- 

by one End of the Chain may turn without the other. 
When this Four-coulter Plough is made, I would 
_advife, that it be tried with only the firft Coulter, be. 
fore the other Three are put in; for if the Plough 
does not go well with One Coulter, it is not likely it 
fhould go well with Four; and I never yet have feen 
| , or 
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or heard of any that went well with One Céulter, thae 
did not alfo go well with Four, being placed as is 
here direéted. : 

The Proofs of a Plough’s performing well are 
thefe ; viz. If it makes a Furrow of an equal Depth 
on the right Hand and on the left, and turns it off 
fairly: If, in its going, the Tail of the Share, and 
the Bottom of the Drock, bear againft the Bottom 
of the Furrow, and if it goes eafy in the Hands of 
the Holder, without preffing one Arm more than the 
other, then the Plough is certainly a good one. 

ThePloughman who is accuftom’dtoaT wo-wheel’d - 
_ Plough, never fuffers the Wheels to’ overturn, in 
turning out at the Land’s End, from one Furrow to | 
another ; for which Purpofe, after he has lifted the 
Plough a little round, he has a Knack of holding up 
the Crow-ftaves with the End of the Beam, by preff- 
ing his Hand hard againft the Handle, whilft the 
Plough lies down on one Side, until the Horfes,; the 
_ Wheels, and the Plough, come near to a Line in the 
_ Beginning of the Furrow; and then he lifts up his 
Plough, and goes on. 


O He ao Py xx. 
Of the Drill- Boxes. . 


7 €% HE Drill is the Engine that plants our Corn 
and other Seeds in Rows: It makes the Chanels, 
fows the Seed into them; and covers them, at the 
fame time, with great Exaétnefs and Expedition. 
The principal Patts of the Drill are, the Seed-box, 
the Hopper, and the Plough, with its Harrow. 
_ Of thefe the Seed-box is the Chief: It meafures 
(or rather numbers) out the Seed which it receives 
a2 from _ 
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from the Ffopper : It is for this, Purpofe as an arti- 
ficial Hand, which performs the. Tafk of delivering 
out the Seed, more equally than can be done by a 
natural Hand. 

_ It is defcribed, together sith one) of its Appitiy 
tenances, in Plates 2 ‘and re +e 


The Mog: 1S &. 


As the Seed-box is the principal Part ofa Drill, 
fo is the Mortife the principal Part of the Seed-box. 

The following Deicriptions fhew how this Mortife 
differs from a common Mortile. 

' Fig. 1. Plate 2. fhews both the upper and lower 
Edges of a.Turnep Seed-box, and the Manner how 
they are pofited one over another. a 6cd is a 
rectangled: Parallelogram,. and fhews the upper Edges 
(or Top) of the Mortife.. e fg h, being a Figure 
of the fame Denomination with ee farmed, is the 
lower Edges (or Bottom) of the Mortife. The Line 
e. is the Length of the lower Edge of the Hinder- 
end. of the Mortife.; ad is the upper Edge of the 
Hinder-end of the Mortife, and pofited.juft over the 
lower Edge of the fame End. The Space between 
the Line @ 4, and the Line ef, fhews. half the Ex- 
cefs whereby the Bottom of the Mortife exceeds the 
Top in Breadth as the Space on the oppofite Side, 
betwixt the Line c d, and the Line g 4, fhews the 
other Half of that Excefs ; both which Halves, taken 
together, fhew the whole Bevel (or Angle of Inclina- 
tion) defcribed in 7g. 2. That Part of the Line a J, 
from the Angle at 4 to the Line f g, which inter- 
fects it, fhews the Excefs whereby the Top of the 
Morttfe exceeds the Bottom in Length. 

Fig. 2. Is the Mortife cut down by its Four Cor- 
ners, and laid open. @4cd isa Trapezium, with 
Two parallel Sides, and mark’d A, the right Side 
of -the Mortife ; its oppofite Side e f g b, mark’d B, 

the 
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the left Side of the Mortife 5 : the Areas of both being | 
true Planes (a). 

dikb Shew the Forezend we i Mortife, matkd Cy 
alme thew theHinder-end of the Mortife, mark’d D. 
@abe fhew the Bottom of the Mortife already de- 
feribed:' in Fig.-1. If thefe oppofite Sides and Ends 
were all raifed up, until the Angle at join the Angle 
at /, and that at m join f, and ‘that at g join &, and 
that. ati join. c, the ‘Lop ‘of the Mortife would: be 
formed, and the fame with the Parallelogram ad cd, 
in Fig. 1x and then the intire Mortife of the Turnép 
_ Seed+box», would; appear in its»true sir ae 

‘upon its Bottom. , : 

‘This’ differsifrom a common 1 Mortife,. in chap it is 
impofiible to fit it with a‘Tenon; becaufe itis: narrower 
above, and fhorter below; as imFig. 22 0 

-The ‘Areas,’ or imaginary Planes, of the Top and: 
Bottom of the: Mortife,' are: panic ‘to beadle asl 
but not equal: o<) | 

Its Two oppofite Sides are e.equal, beth not parallel, 
by reafon oftheir Inclination to each other upwards, 
which is the Bevel hereafter to be’ defcribed. 
_ The TwoiEnds re ‘neither parallel nor equal, be- 
caufe the Hinder-end D is perpendicular to the’Top 
and Bottom, - and the Fore-end oblique, and there- 
fore longer. . 


(2) Take care that thefe oppofite Sides be fure to be’ true’ 
Planes, efpecially all that Part of their Areas, that is: before the 
trantverle Axes of their Ellipfes herein fer defcribed ; for 
fhould they be otherwife, the Bevel of the Mortife . ould. be 
fpoiled, and fo would:the Ellipfes,’ and the acuteTriangles, on the 
Sides of the Tongue; which’ how: neceflary they are to be true, 
is fhewn.in the proper Place.. Workmen are very apt,to fail in 
this when they file by Hand, and make thefe Sides of the Mor- 
tife convex inftead of plane. ' Ditectore this might be done with 
lefs Difficulty, and more Exadinefs, with a File placed in-aFrame, 
whereby it might move pad ajtrue Level without rifing: or fink- 
ing of either End. be iY ar ; ¥ 

“Y x 3 When 
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When Two oppofite Sides, or Surfaces, ard ins 

clined to each other upwards, I call that Inclination a 
Bevel; but when they are inclined downwards, I call 
jt a Bevel] revers’d. | 
- The Line a ¢, being the Bottom, or Bafe, of the 
Finder-end D, by being longer than. the Line 1 Mm, 
fhews that the Mortife is bevel. : 
_ The Two prick’d Lines m 2 and 7 0, with the 
Liné/ ms, and Part of theLine ae, make a rectangled 
Parallelogram, which fhews the exaé Depth. of the 
Mortife, and forms on each Side of it a rectangled 
Triangle, the one mex, and the other 70 a ; which 
Triangles being fimilar and equal, and their acute 
Angles at 7 and m being each of Four Degrees, 
make the whole Bevel, or Inclination of the Sides of 
the Mortife, to be of Eight Degrees, their Hypa- 
thenufes being the fame with the Sides of the Mortile. 

This‘End D, being raifed up to its Place, will be 
at right Angles with the Plane of the Top and’of the 
Bottom of the Mortife; which, being both reétan- 
gled Parallglograms, prove that Bevel, or Angle of 
Inclination, to be the fame’ from one End to the 
other of the Sides, which Sides are the Flypothenufes 
of thofe.T'wo Triangles: But this could not be proved 
by the Triangles in the oppofite End C; becaufe the: 
Bafes being the fame with the other, and having their 
Legs longer, the vertical Angles at & and 7 are more 
acute. ‘Fhe Legs are longer; becaufe the End C, 
when in its Place, is not at right Angles with the Top 
and Bottom of the Mortife, as the End D is. 

The next thing to be defcribed in the Mortife, is 
the Bore, great Hole, or Perforation; which is beft 
_ fhewn in the Side of a Mortife of a Wheat-drill, 
being larger, as in Fig. 3. wherein ced is the 
great ole, and is a Section of an hollow Cylinder, 
that paffes through the Mortife, with its Axis parallel 
to the Rydges of the Ends of the Mortife: This 
| Cylinder, 
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Cylinder, being cut by the Side of the Mortife ob- 
liquely, and not parallel to its Bafe, is an Ellipfe. 

The prick’d curve Line is a Circle parallel to the 
Bafe of the Cylinder, and the curve Line 4d ¢ ¢ is 
the Ellipfis ; and this Curve is more or lefs elliptical 
(or oval) in proportion to the Angle of Inclination, 
or Bevel, of thé Sides of the Morrtife. » 

Of this Ellipfe the longeft Diameter (or 4x75 tran/- 
verfus) oc is at right Angles with the upper and 
lower Edges of the Sides of the Mortife. 

Its fhorteft Diameter (or Axis reffus) d e is the 
Diameter of the Cylinder, bifecting the xis tranf- 
verfus at right Angles in the Centre a; and is in this 
Figure one Inch and_an_ half, 

This Ellipfe being concentric with the Circle, the 
Letter 2 is the Centre of both. 

The Semi-ellipfis ¢ e 2 is the Part of chief Ufe; 
and therefore the Edge muft of Neceffity be {mooth, 
and without Flaws, as muft the Surfaces of the Sides 
of the Mortife betwixt the Ellipfe and the Fore-end. 

The Tongue of the Seed-box (Plate 3. Fig. 1.) 
differs from that in the Sound-board of an Organ 
(from which I took the Idea of it) in Shape, in Si- 
tuation, and in the Manner of its being fix’d to the 
Mortife. 

The Tongue, in the Organ, is on its Surface a 
long Square, or rectangled Parallelogram, a little 
broader and longer than the Mortife (or Groove) it 
fhuts againit ; but this Tongue on its upper Surface, 
which is here turned downwards, being a Plane, isa 
Trapezium of the fame Shape with the Fore-end of 
the Mortife juft nowdefcribed, except that the T’ongue 
has a lefs Bevel. 

The Situation of that in the Organ is on the Out- 
‘fide of the Mortife, which it fhuts by its Spring 
behind it, and opens immediately by the Finger of 

the Organift preffing down the Key to let inthe com- 
prefied Air to its Pipes; but. this Tongue is fituate 
X 4 within 
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within the Mortife of the Seed-box, and placed almoft, 
in a manner, diagonally ; for, had it been placed like 
the other, the Seed getting betwixt it and the Edges 
of the Mortife, would not have given Way to its 
Shutting (as the Air does to the other), but have kept 
it always open; which would have render’d it ufelefs. 
for fowing of Seeds. 2 
"The Manner of faftening the Organ-tongue to its 
Mortife is by Parchment and Leather glu’d to its 
Surface, and alfo to the Sound-board, at its End 
which is oppofite to that preffed open by the Key, 
and fhut by the Spring ; but this our Tongue is held 
within the Mortife, and moves on an Axis, which 
afies thro’ its upper and narrower End, which Axis 
1s the Pin A (which muft be exactly parallel to the 
Edge of the End of the Mortife), and alfo thro’ the - 
Hole f in Fig. 3. in Plate 2. which is feen in its 
Place at A in Fig. 3. Plate 3. and likewife through 
both Sides of the Mortife near their upper Edges, 
and as near the Fore-end of the Mortife as may be, 
without the Tongue’s rubbing againft the faid Fore- 
end. | | 
The Breadth of the Tongue muft be conformed 
to the Breadth and Bevel of the Mortife, and when it 
“is on its Axis, it being raifed tight up as far as the 
fhort prick’d Line J m in Fig. 3. Plate 2. being One- 
eighth Part of the great. Hole, and being there, you 
fee its upper Edges touch both Sides of the Mortife 
by their whole Length; Then it is rightly made ; 
and by this touching both Sides of the Mortife 
tightly and clofely, when raifed up to that Degree, 
it appears, that the Two upper Edges of the Sides’ 
of the Tongue are inclined to each other in an Angle 
that is more acute, by about One-third, than is’ the 
Angle of Inclination of the Sides of the Mortife. 
Hence, when the Tongue is let down to its Place, 
there will be on each Side of it an empty Space, be- 
twixt it and the Mortife, of the Form of a’ very. 
acute 
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acute T triangle, whofe vertical Angle is more or le& 
_ acute, according as the Tongue approaches nearer ‘to, 
or recedes farther from the Spindle. 

This Fig. 1. Plate 3. is the brafs Tongue with! its 
Back-fide upwards. The Two outer Lines a b° and 
cd are the Edges of the upper Surface (tho turn’d 
downwards in this Figure), which are inclined to each 
other, ‘as afore- mentioned’s but the Two inner Lines 
e f and gb are nearer. to each other, whereby this 
under Surface is narrower than the upper ; Both mutt 
be ‘plain Surfaces, but the upper and its Two Edges 
very free from Flaws, and fmooth, or polifh’d. 
- ‘The Reafon why the under Surface is narrower. 
than the upper, is to preferve the Bevel of the empty 
Triangle: For tho’ the Bevel of the’ Sides of the 
Mortife would be fufficient for this, if ‘both Sidés’ 
of the. Tongue were fure to keep equally diftant from: 
the Spindle ; yet as the Tongue never is fo tight on: 
its Axis, but ‘that. fometimes one Corner of it may 
- be nearer to the Spindle than the other, in this Cafe, 
that Side which is neareft to the Spindle would reverfe 
that Bevel, fo as to make the fmall empty Space’ 
that is betwixt the Mortife and the Tongue, wider. 
above than underneath. e 

C.C are the Two little Knobs that prevent the: 
Spring from flipping to either Side, and are at the 
Diftance from one another of the Breadth of the’ 
Spring, 

Pre 2. fhews one Side, and the ‘Thicknefs of 
the Tongue the other Side, being the fame. a2 
fhews the polifh’d Surface (being a true Plane), where- 
on the Seed ruins down to the Spindle. cd the Back-. 
fide, which lies turn’d uppermoft in Fig. 1.' ded 
fhews one End of the hollow Cylinder‘of the Tongue, 
thro’ which its Axis paffes. 

The Length of the Tongue muft ‘be fuch, as will 
reach lower than juft to touch the Bottom of the 

great 
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great Hole as a’ Tangent; for, if it be not longer 
than that, it might happen, that when the Mortife is 
empty of Seed, and the Tongue fet up clofe, a 
Wheel might, in Turning, or otherwife, go a little 
backwards, and caufe a Notch of the Spindle to take 
hold of the End of the Tongue, and tear it out of 
the Mortife: Therefore let the Tongue reach a little 
below the Spindle, as the prick’d Line g 4, in Fig. 3. 
of Plate 2. doth. | * 
. As for the Pofture in which the Tongue ought to 
ftand in the Mortife, it is fhewn by the Three prick’d 
Lines in Fig. 3., Plate 2. where the prick’d Line 
g 4 makes an Angle of Forty-five Degrees, being 
the neareft that it can ftand to the Spindle; the 
prick’d Line i 5 makes a fomewhat greater Angle, 
and it is a mean (or middle) Diftance from the Spindle; 
and the prick’d Line & } 1s fuppofed to be its greateft 
- Diftance, where the Tongue makes its greateft Angle 
with the Top and Bottom of the Mortife. If the 
Tongue ftood fo obliquely as to make an Angle much 
lefs than Forty-five, the Tongue would rife too much 
againft the Bevel of the Mortife, and the Spring 
would have the greater Difficulty in returning it to 
its Place, when driven back by the Force of the 
Notches. : 

And befide, when the Tongue ftood wide from 
the Spindle, there might be fo much Room betwixt 
it and the Sides of the Mortife, that fome Seeds 
might fall thro’ there... 

The Steel Spring is-D, properly placed upon the 
Back of the Tongue, in Fig. 1. Plate 3. 

At firlt, I made the Spring double, 7. e. with Two 
_ Legs, in Imitation of that in the Organ, .and faftened 
into its Tongue, much after the fame manner as the 
Spring of the Organ is into its Tongue or Flap, — 
which prevents the comprefs’d Air from paffing out. 
of the Sound-board, except whilft the Key is thruft 

— down 
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down: by the Finger of the Playérs but the Drill- 
{pring requiring to be of a vaftly greater Strength 
than that, I made it-of Steel, of the Breadth of half 
an Inch, inftead of Brafs Wire : This performed very 
well, and feveral, Drills are yet extant, that have only 
this Sort of Springs: Yet I found there was -freat 
Difficulty to. fet the Legs at their due Diftance from 
éach other; for their Seafoning would alter’ them 
from what they were, whilft the: Steel was foft : 
They alfo took up too much Room in the upper Part 
of the Mortife..: ‘Then, to remedy thefe Inconvenien- 
cies, I made.it fingle, with only one Leg, which by 
full Experience is found to be much \better than ‘the 
double one; it does not contain a Fourth Part of 
the Metal, and is moft eafily made, ‘requiring none 
of that Trouble and Nicety that the double Spring 
doth. I fhall therefore give a Defcription’of the 
fingle Spring only. | 3 1 

- B, the End of the Screw, which holds the Spring 
to the Tongue, thro’ a Hole near the upper End of 
the Spring ; D, the Middle, againft which the End 
of the Setting-fcrew bears, 

Its Length: is almoft the whole Length of ithe 
Tongue; the End E. reaching very near’ to the 
lower End of the Tongue, and the End B is as near 
the upper End of the Tongue ; as it can be placed 
without touching the Cylinder of the Tongue, 

The Breadth is ufually about half:an Inch; the 
Thicknefs mutt be in proportion to'its other Dimen- 
fions, and according to the Degree of Stiffnefs re- 
quired. i : 

. The longer it is; the thicker it muft ‘be, to have 
the fame Stiffnefs ; but the broader it is, the thinner 
it muft be of the fame Length; fo that it is hard 
to determine its Thicknefs, © It is made ftiffer or 
ftronger by being cut fhorter; it is made weaker, 
or lefs ftiff, by filing or grinding it either thinner or 
natrower, 7 | 

The 
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The common Thicknefs is about that. of a Shil- 
ling ( a). 

Wert he: Degrees. of. Stiffnels. ate simatic’ d in ott 4 
manner ; ;; viz. Fix Two Boards together, leaving a 
Chink betwixt them, inone Place.of van Inch long; 
Jay the Spring (when feafoned acrofs this Chink) with. 
its Middle’ exactly over’ it then put ‘a:String’ over 
the Spring, which may pafs with both Ends thro’ 
the Chink, and tie fo much Weight to the Ends of 
the String under the Boards, that will. pull down the 
Middle of the Spring, till it touch the Chink, and is 
{trait with both its Ends: This will thew the-Degree 
of Stiffnefs. But note, That the Spring muft be 
crooked, and bear, one upon its Ends, with the: hole 
low. Side upwards, 

. Jf ten ora dozen Pounds Weight pull: it ‘Howkid to 
the Board, it 1s.a good Degree: of \Stiffnefs, for ca 
Jarge Box: We are not confin’d to be very nicejor. 
exact in the Degree of Stiffnefs 5° for by our. - Fingers 
- preffing it, we. that» are practis’d in, it,, know well 
enough, whether a Spring be ofa fufficient Degree! 
of Stiffnefs, without weighing it 5, but for fuch who 
are unacquainted with them, it is: beft not to truftito 
Guefs, but Weights; and to adjuft the Stiffnefs: to 
that of a Spring, that has been known to eer 
well. 

The Spring muft tices again: the: Back: a the 
Tongue at each End, and lie hollow in the Middle: 
But the Degree of Hollownefs: of the Spring is very” 
material ; for thereon depends the Diftance: of. thei 
Tongue’s Motion towards the Spindle by Force.of 
the Spring, and back again quite to the Setting-fcrew, 
by. the Seed that is :prefs’d: againft it by Force of 
the Notches, when they are moved by the Wheels 3: 
becaufe the more: the Spring is curved, the miu 


yet! 
- 


(a) Not quite fo thick; as armilled Shillings belt aii a6 an 
old broad ftamped Shilling, which is a litile thinner. POTION 
wil 
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will it thruft the Tongue from its Middle, if its 
Streneth be fuperior to the Force, that refifts it, as 
it ought torbe when a Notch is paffed and before the 
next: This Motion of the Tongue is call’d its Play. ° 

In order to meafure: the Diftance (or Quantity) of 
this Motion, we muft confider, that the Tongue, 
moving on: its Axis above, defcribes with its lower 
End the Archof a Circle, the:Chord of which Arch 
is the Meafure required. Sd of dom fi 

To meafure this by the Angle the Tongue makes 
at its Centre, would be no Rule for making Boxes ; 
becaufe fome Tongues are longer, fome fhorter, in 
proportion to the different Diameters of the Spindles 
they move again{ft ; and yet the Play of the fhorteft 
mutt be as much as that of the longeft, that is, it 
mutt defcribe as great an Arch at the Place of Pref- 
fure (defcrib’d in Fig. 3. Plate 2.); and therefore the 
fhorteft Tongue would make the greateft Angle. — 

A fhort and eafy Way, then, for a Mechanic to 
meafure, is thus: Screw in the Setting-fcrew until 
the Tongue come within a quarter of an Inch of 
touching the Spindle; then take out the Spindle, 
and fromthe Centreof the Hole draw a Line on the 
Side of the Mortife, perpendicular to the Tongue, 
and at the Tongue’s Edge make a Mark with the 
Compafles, or a Pen; then force back the Tongue 
again{t the Setting-fcrew as far as it will go (that is, 
until theSpring touch the whole Back of the Tongue); 
produce the faid Line to the fame Edge of the Tongue, 
or fet the End of the Rule thereon, and draw another 
Line, by the Rule, from the Mark to the Edge of 
the Tongue, when fartheft back, and there make the 
fecond Mark. ‘The Ruler ufed this Way will fhew 
both the Perpendicular, and the Meafure. G07 

But yet .a quicker Way is, to fet the Tongue, by 
the Setting-{crew, up to the Edge of the Hole ; and, 
when it is forc’d back, meafure from the Tongue 
to the neareft,Part of the Hole, which will ever be 

‘. . a 
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a perpendicular Line drawn from the Centre of the 
Hole to the Place of Preffure above-mentioned, and 
make another Mark there: Now the Diftance between 
thefe Two Marks is the Meafure (near enough) of 
the Tongue’s Play at the Place of Preflure. Tho’ 
this Line drawn. on the Side of the Mortife be not 
exactly perpendicular to the Surface of the Tongue, 
but only to its Edge; yet the Difference is next to 
nothing, and not to be regarded, ; : 

If its Meafure be a quarter of an Inch, it is what 
Experience fhews to be of a good Size for all Corn 
and Peas; a little lefs iso Harm, but greater is the 
moft fatal Error, into which moft of the Pretenders 
to the making of this Machine have fallen; they give 
the Tongue half an Inch, fometimes Three quarters 
of an Inch Play. The Mifchief of this Error is yet 
farther increafed, if the Spring be weak, if the Mor- 
tife have a too great Bevel, or if the Angle made . 
by the Tongue at the upper Edge of the Mortife be 
too acute. | 

When the Tongue has too great Play, the Seed 
is apt to be turn’d out too faft, or elfe too flow, 
in fpite of the Driller, For when the Togoue is 
fet at its due Diftance from the Spindle, and is thruft 
quite back by the Seed prefs’d againft it by the 
Turning of the Notches ; but the Spring being un- 
able to return the Tongue to its former Place at fuch 
a Diftance, at the time of paffing the Intervals 
which are betwixt the Notches ; then the Space be- 
tween the Spindle and the Tongue being too open, 
the Seed is fent down too faft. 

Lo prevent that, they fet up the Tongue to the 
Spindle; and then, as often as the Spring happens 
to overcome the Force of the Seed’s Preffure (as 
fometimes it will), it is fent out too flowly. 

The Inequality of the Running of the Seed makes’ 
fuch Boxes ufelefs, which the Expence of Two-pence 
(for another Spring, or new Seafoning of that) at 

moft 
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moft would rectify, if the Maker underftood how 
_ to mend bis own Work. If time did permit, more 
fhould be faid on this Point, becaufe I find it is the 
Pons Afini of a Workman. Sometimes it may be 
prevented, when the Spring is too hollow, and gives 
too much Play. Screw the Screw, that holds it on 
the Tongue, down clofer, fo that the lower Part of 
the Screw’s Head prefs againft the Spring, and there- 
by force its Middle nearer to the Tongue, until you 
_ find its Play leffen’d to its juft Diftance. | 

The Spring, remaining in this compreffed State, 
has loft the weakeft, and retains only the ftrongeft, 
Part of its elaftic Force. Therefore, if you find it 
then too ftiff, make it weaker by Filing or Grinding, 
or elfe put another into its Place, which is worth 
honeftly no more than Two-pence. 

This Holding-{crew has a pretty broad Head, and 
is fcrew’d in by a Notch, like the Screw-pin of @ 
Gun-lock. 

The Hole in the Spring muft be fomewhat bigger 
than the Holding-{crew, becaufe the Spring mutt 
have room to move and play thereon. 

If the Middle of the Spring were againft the Mid- 
dle of that Part of the Tongue, that is betwixt its 
Axis and the Place of Preffure, the Diftance of the 
Spring’s Hollownefs would be juft half the Diftance 
of the Spring’s Play, to wit, the One-eighth Part of © 
an Inch ; but as the Spring does not quite reach up 
to the Axis, and reaches much below the Place of 
Preffure, the Hollownefs at the Place where the Set- 
ting-fcrew bears againft the Middle of the Spring at 
D, 1s confiderably nearer to the Place of Preffure 
than to the Axis of the Tongue; this Hollownefs. of 
the Spring ‘at the Setting-fcrew may be fomething 
more than the One-eighth Part of an Inch, to give 
the Spring a Quarter of an Inch Play ; but it feldom 
has fo much, 3 

Fig. 
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yPighas in Plate-2. fhews the Length and Thicknefs 
hs the Steel Springs of a Turnep Seed-box: This 
fefves both for a:Tongue. and Spring: It is made 
firtt ftrait, and then: the narroweft End of it is turned. 
round, tll it reach to @, and forms:the Cylinder A, 
thro’ which its: Axis paffes; but is not welded or 
joined tothe: other Part of the Spring at a: It 1s 
placed in the Box with the Cylinder Part underneath. 
we Face of this Spring 1s feen upon its Axis, mark’d 

K, in Fig. g+ Its Axis is to pafs thro’ the Hole E, 
and fctew into the Hole F, in Fig. 2. as is. feén 
more. plainly at @ in Fig. 9. 

As the Top of every Tongue ought to be even 
with the upper Edges of the Mortife, the Thicknefs 
of the Cylinder of the Brafs Tongue caufes the 
Hole in the Sides of the Mortife, into which it is 
held by its Axis, to be far enough from the Edges 
of the Mortife, to be bored and fcrew’d without 
Danger of breaking the faid Edges ; but the Spring 
of the Turnep-drill being fo very r thin, there is fome 
Difficulty in making the Hole fo high, and near the 
Edges: To prevent which Danger, Fig. 7. fhews the 
End of a {mall hollow Cylinder ‘of Iron or Brafs, of 
the Thicknefs of the Mortife; which, being put into 
the Cylinder A,- in Pig. 4. raifes the Spring higher 
above the Hole; fo that ic may be made as low in a. 
Turnep Mortife, as that is which holds the Brafs 
Tongue in the Wheat-drill. But we do not always 
ufe this inner Cylinder (2); but muft then take the — 
more Care in boring the Hole, or elfe it will burft 
out at the Edges of the Mortife. 

Its Shape mutt conform to that of the Brafs 
Tongue already defcribed. 


(a) For, inftead of this, we may ufe a Bit of Woolen Cloth of 
the Breadth of the Mortife, glued on to the Bottom of the Hop- 
per, which, filling the Vacuity above the Steel Tongue, prevents 
any Seed from running over it, though the Holes are bored as 
low in the Mortife as if the Cylinder Fig. 7. were to be ufed. 

, The 
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The Degfee of its Stiffnefs is known by weighing, 
as has been directed for the other Spring; and being 
 daid with «its Face downwards over a Chink, with a 
_ {mall Piece of Wood of the Thicknefs of a Barley- 
‘corn at each End, and. a String taking hold of its 
Middle, and defcending thro’ the Chink, the Weight 
of Five Pounds, tied to the End of the String; will 
juft bend the Spring, till it touch the Edges of the 
Chink ; and this is the Stiffnefs of a Spring that has 
performed well, for many Years, in drilling of Tur- 
nep-feed. Be 
The SETTING-SCREW.. 
_ Fig. 6. is the Iron Setting-ferew, which paffes 
thro’ the Hole in the Fore-end of the Mortife, Fig. 2. 
and paffes up to the Middle of the Spring by the 
prick’d Line pq in the fame Figure. ,»The Ufe. of 
this Setting-fcrew is, to increafe or diminifh the Pro- 
portion of Seed to be turned-out by the Notches; 
and this it does by forcing up the Spring and Tongue 
(where there is one) nearer to, or farther from the 
Spindle, whereby the Seed-paffage is made wider or 
narrower, as is fhewn by the Three prick’d Lines in 
Fig. 2. and Fig. 3. | | oF 
Obferve, thatthe prick’d Line p g, Fig..2. (being 
the Mortife of the Turnep-box) ftands higher than 
the fame Line doth in Fig. 3. which is the Mortife.of 
the Wheat-box. The Reafon of this Difference. is, 
becaufe the Spring in the Wheat-box bears at its lower » 
End againft the Tongue below the Seed-paflage, and 
at its upper End below the Axis of the Tongue, 
whereby the Middle of that Spring is lower than. the 
- Spring of the Turnep-box, which, being both Spring. 
and Tongue, bears againft its Axis above, and againtt 
the Sced-paflage below ; therefore its Middle is higher. 
‘This: Setting-fcrew fhould be placed perpendicular to 
the Tongue when at its mean or middle Diftancg. 
from the Spindle, which may be fuppofed to be the 
cok > ae middle- 
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middlemoit' of the Three mention’d prick’d Lines. 
This Setting- {crew ought.to be fmooth and round at - 
ats End, which bears againft the Spring ; for, if it 
fhould have fharp Corners or Edges, the Spring 
might be wounded by them, and in time might break 
there, being prefs’d by every Notch that turns againft 
its; and, as I have computed it, a Spring undergoes 
One hundred thoufand of ithefe Preffures in one Day’s 
Work ; and yet; in my whole Praétice, I have ‘had 
only one Spring broken, and that was in drilling a 
large Sort of Peas with a Wheat-drill, and was. oc- 
cafioned by a jagged End of the Setting-fcrew, 
which was not placed perpendicular to the Spring, 
by which means the rough End of the Screw made 
- Scratches againft it a Quarter of an Inch long, ‘and 
fo deep, that the Spring broke off there: ‘Lit not this 
Setting-fcrew be any longer than juft to force the 
Tongue up to the Spindle; for, if it fhould be longer, 
an ignorant Driller might happen, by the Force of 
the Screw, to break the Tongue, or its Axis; but - 
in the Turnep-drill, which has only a:Spring inftead 
of a Tongue, ‘the Setting-{crew may be a Thread or 
Two longer ; becaufe the Spring will yield a little ito 
it, after it touches the Spindle, and is fometimes of 
Ufe in that refpect, when the Notches are too large. 
This Screw muft be of fuch a Bignefs,: that it may 
not be in Danger of bending; for if it fhould be 
bent, it could not be ferew’d up with any Certainty,’ 
becaufe its End, being crooked, would be below its 
Place at one Half-turn, and above it at the other 
Half-turn ; and’ fo the Spring mieht be fet farther 
from the Spindle inftead of nearer, and nearer. in- 
ftead of farther, by the Crookednefs of the Setting- 
ferew. Its Head may be made with a Notch in it, 
to be fcrew’d in with a Knife, or elfe with-a Head: 
hike a T, to be turn’d with the Fingers, which Ithink  . 
_ 18 beft, efpecially for a Wheat-drill ; becawfe*as the’ 
Brine and Lime, which ftick on ‘the Wheat, - grow: 
ee 2 drier, 
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drier, it will run fafter; and therefore the Setting- 
{crew muft be frequently fcrew’d in to leffen the 
Seed-paflage. ( . 

The Seed-paflage, or Place of Preffure, is where 
the Seed pafies down betwixt the Spindle and the 
Tongue ; and is in that Part where they are neareft 
together; for there the Seed is prefs’d hardeft by the — 
Force of the Notches, which carry it down: And this. 
 Paffage is higher or lower, as the Tongue ftands 
nearer or farther from the Spindle; for as it ftands - 
_ wider, it becomes nearer to perpendicular to the Top 
of the Mortife, and then the Seed-paffage is higher 
and when it ftands neareft to the Spindle, then the 
Seed-paffage is loweft. This appears in Fig. 3. by 
the Three prick’d Lines a 2, a4 0, and a p. ) 

The Spindle, with its Notches, is beft fhewn where 
it is large, and made of Wood, as that of the Wheat 
Seed-box ; it is a folid Cylinder that paffes thro’, and 
fills the great Hole, or hollow Cylinder, of the Seed= 
box; it is of various Lengths, according to the 
Diftance its Wheels go afunder ; it is always in large 
Boxes the Axis of Two Wheels, and turns round 
with them, as the Axis of the One Wheel of 4 
Wheelbarrow does with that: Thefe Wheels by 
their Circumferences meafure out the Ground over 
which they carry the Seed-box, and, by the Notches 
in their Axis, deliver down the Seed equally, whether 
they move fwift or flow; becaufe an. equal Number 
of Notchfuls of Seed will be deliver’d thro’ the Seed- 
paflage at each Revolution of the Wheels. 

_ The Notches refemble thofe in the Hinder-cylinder 
of a.Cyder-mill, which break the Apples by turn: 
ing againft the Notches of the Fore-cylinder, as our 
Notches turn againft the Tongue; and bruife the Ap- 
ples which come betwixt them, as our Notches might 
fometimes bruife foft Seeds, if the Tongue ftood clofe 
to the Notches, without any Spring behind it to give 
Way to their Preffure; oe return the Tongue again 

2 to 
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to its Place, at every Interval betwixt Notch and 
Notch. : | 

~The beft Way, that I can think of, to fhew the 
making of thefe Notches, is by a Seétion of the 
“Spindle at right Angles, in the Middle of the Notches, ° 
‘as in Fig. 4. of Plate 3. which is a Circle whofe 
‘Circumference is cut off by Six Notches; which 
fhew the different Sort of Notches, that increafe or 
‘diminifh the Proportion of Seed to be carried thro’ 
the Seed-paffage by them: The Length of the 
Notches we never alter; but make them always pa- 
rallel to the Axis of the Spindle, and of the Length 
of the Diftance there is between the lower Ends of 
the oppofite Axes tranfverfi of the Ellipfes, or great 
‘Holes, of the Mortife ; for ifany Part of the Surface 
of the Spindle fhould be betwixt the End of a Notch 
and the Hole, one or more Seeds coming betwixt that 
Surface and the Tongue, might hold it open, and 
prevent its preffing againft the Notch, to hold the 
Seed therein from falling without the Turning of the 
Wheels. 

This Proportion of Seed is alter’d by the Number 
of Notches, and by their Depth or Breadth, or by 
both. #c¢ is the Depth of a Notch, which we call 
its Side; and is that which takes hold of the Seed, 
and carries it down thro’ the Seed-paffage. The 
Manner of cutting this is feen by its beiag a Portion 
of the Radius Ac. The Bottom of a Notch is made 
in different Forms (a); As, firft, it may be convex, 


(2) The convex Form is beft for turning out a great Propor- 
tion of Seed; becaufe fuch a Bottom may be broader than one of — 
any other Form, in a Notch of the fame Depth and Capacity ; 
and fuch aNotch, having its Capacity more in Breadth-than Depth, 
will be lefs liable to let fall any Seed without the Turning of 
the Wheels, than a Notch that is deeper and narrower, except it 
be very narrow, which it cannot be for throwing out a large Pro- 
portion of Seed; for a great Number of Notches cannot have 
alrogether the fame Capacity as a lefler Number of the fame 

| Depth 
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as is fhewn by the curve Line 4d, We may inlarge. 
the Capacity of this Notch, by taking off the Con-. 
vexity of its Bottom, as in the Bottom of the Notch 
fhewn by the Line ef; and if we would increafe it 
more, we make it concave, as g¢ b, : Benn 
~ But of whatever Sort or Dimenfions one Notch. 
is made, all the reft fhould be the fame exaétly ; and 
confequently, the Interftices (or Intervals) between, 
_ Notch and Notch, of which the Line fc, being an, 

Arch of theCircle, is the Breadth, muft be equal (a), 
and cannot be otherwife, if the Notches are all equal 
and equidiftant, as they appear in the adjoining Fig. «. 
which is a Section like the former, and thews Six In- 
tervals, with their Six Notches, of the Size wherewith 
we. drill St. Foin with high Wheels; but when we 
would drill very thin, it is better to have but Four .. 
or Five Notches inftead of Six. o 

Fig. 6. fhews a Notch of the Spindle. a dis the 
upper Edge of the Side of the Notch, being always 
an acute folid Angle. c¢ d is the Edge of its Bottom, » 
being always an obtufe Angle. e¢ f is the Angle 
made by the Side and Bottom, and is always fhorter 
than the aforefaid Two Edges, by reafon of the 

Obliquity of the Two Ends; this Angle is never 
— obtufe, except when the Bottom of the Natch is con- 
cave. Thefe Three Lines muft be parallel to the Axis 
of the Spindle. 

fig. 7. is one End of the afore-defcribed Notch’; . 
the Line a d being joined to the Line fd of Fig. 6. 


Depth may. The concave Notch, if it were as broad as the 
convex may: be, would make the Interftice, that is before it, 
liable to be broken out, and fo Two Notches would become 
One; but the Convexity of the other fupports the Interftice like 
an Arch, and for that Reafon may be made to reach almott quite 
‘to the Notch'that is before it, without that Danger. | 

(a) But thefe cannot ‘be ‘equal, unlefs the Notches are alt of 
equal Breadth, and equidiftant from one another; and if they are > 
otherwife, the Seed'will not be equally delivered to the Grou d. 


i oT 
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and the Line @ c, being join’d to the Line 2 f in 
fig. 6. would be the End of that Notch in its pro- 
perPofture ; and then the Line 4c, being an Arch of 
the ‘cylindrical Spindle, would be the Edge of the 
upper End‘of the Notch. a & c, being the Area of 
this End, is a Plane, and, when in its Place, makes 
an Angle of Forty-five Degrees with the Axis of the 
Spindle. The other End is the fame with, this, im all 
refpects, except that, being oppofite to it, it, is in- 
clined to it in an Angle of Ninety Degrees, at the 
bottom Angle of the Notch, at the Line e f in 
Fig 6. atte | eyes 

fig. 8. is a Notch lying with its Ends near it, . 
and: is of the fame Dimenfions with thofe appearing 
in the Seed-box, Fig. 3. Be ha! 
' <The Cover B appears with its upper Surface rightly 

placed in the Mortife, in Fig. 3. of Plate 3. where. 
its Breadth is fhewn to be the fame with that of the 
Mortife; but its Shape, and other Dimenfions, are. 
beft feen in Fig. 3. of Plate 2. where / £ is its 
Length, and reaches from the Hinder-end_ of. the. 
Mortife, to within the Tenth of an Inch of the upper 
End of the Axis tranfverfus of. the Ellipfis; its, 
greateft Depth is from v to w, and is made fo deep, 
that its Bottom, at w, bearing againft the End of. 
the Mortife, may prevent its Point, which is at z, 
from finking down to touch’ the Spindle, which it 
neither muft do, nor be fo high above it as to fuffer 
a Seed to pafs between the Spindle and it, tho’ the Seed 
is not apt to pafs that Way, becaufe the Notches throw 
it forwards from the Cover. z is the Hole, thro® 
which an Iron Screw-pin paffes, and {crews into the. 
oppofite Sides of the Mortife, to hold it firm in its 
Place: “Tis made fo thin betwixt «and y both for 
Lightnefs, and that the Seed may come the more. 
freely to. the Notches, without Danger of Arching 
at that End. The Ufe of the Cover is to prevent. 
any Seed from falling down behind the Spindle, 
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Figs 16."Plate 2. is°the’Fore-end of a Wheat 
Mortife, with its Hole A, thro’ which the Setting- 
{erew° is ferew’d, and paffts up to the Back of the 
Tongue’by the Line g rin Fig. 3. ’ Ay 
Fig. 9. in Plate 3. is the hinder End of a Wheat 
Mortife, which by its. prick’d Lines, and’ the Two 
right-aneled ‘Triangles they make, fhews the Bevel 
of the Mortife, and alfo its Depth ; it alfo fhews the 
- Difference of the Bevel’ of the Mortife, and that of 
the Tongtie;: Fig. 1. which is placed againft it: 
Thefe Figures having been’ already demonftrated in 
the Defcription of the Turnep Mortife, and in thefe, 
I-needfay no more of it, but that I think thefe laft- 
thention’d Figures fufficient Directions. for under- 
ftanding and’ making the Mortife of a Wheat-drill. 
Fig. 3. of Plate 3.’ ‘exhibits to View a Wheat. 

Seed-box, with its Appurtenances, ftanding upon its 
Bottom B’the Brafs' Cover; C the Tongue hanging 
upon its'Axis; ¢ the End of the Iron Screw that 
liolds' on the Spring, coming thro” the Tongue, and 
filed-fmooth with it;'a, a, a, are Three Notches of 
the Spindle, with their bevel Ends; 4, 2, are Two 
Tnterftices: betwixt the Notches. ~ 

‘Hitherto’ we: have been fpeaking of the Parts 
contained! in the Wheat Seed*box; let us now come 
to: the Parts containing’: As, firft,.d e fg is the upper 
Surface of the Brafs Seed-box,, fhewing the Top of 
the Mortifé, and-what it contains; bb 4, and b bb, 
fhew the Ends of the hollow Cylinder, and’ its Bafes 
coming out on each Side, farther than the Box; for 
if it did not project farther out than the Sides of the 
Box, the Surface of it would be fo narrow, that it 
would cut’ the wooden Spindle by the Friction made 
between it and the Spindle ; but the Surface, being. 
of this Breadth, never wears into the Spindle, but 
makes it fmooth and fhining ; 777, andz 2 2, fhew a. 
Portion of the wooden Spindle (of an Inch and an 
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half, Diameter) coming. out.of the hollow Cylinder, 
on each Side of the Brafs Box. : 

The Spindle: is kept from moving end-ways, by 
Wreaths, in the fame manner as the Axis of a 
Wheelbarrow. is; which Wreaths fhall be defcribed 
together with the Hopper, & is the Hole by which 
the Fore-end of the Seed-box is held up to the Bot-, 
tom of the Hopper, by a Screw and Nut... / is the 
Hole where the Hinder-end, of the Box is held up,, 
in the fame. manner as the Fore-end is. mo p fhew, 
where, the Two Halves of the Seed-box..are join’d 
Fig. 19. fhews the Outfide of One Half..of . the 
Brafs Seed.box. - A A A fhew the Thicknefs of. the, 
projecting Bafe of the shollow. Cylinder, which ‘is, 
made the thicker, to the end that the Hole.may 
be. bored larger, and made an Inch and Three quar- 
ters Diameter, when.a Spindle that, is to go therein is, 
required to. be of that Bignefs, by. reafon:of its extra- 
ordinary Length, as it is in the Fore-hopper.of the 
Wheat-drill. BC fhew the Thicknefs. of the Ends. 
of the Seed-box, whereby it, is held up to the Bot- 
tom of the Hopper ; if they are not quite a quarter 
of an Inch thick, they will be {trong enough ; efpe- 
cially C, which is the hindermoft, and which is never 
pull’d down by the Turning of the Spindle,: but, is 
rather raifed up by it. : 7 


,D is the Head. of the Counter-fcrew, ta be turn’d 
by the Fingers, to prefs againft the Side of the 
Setting-fcrew, to keep: it from turning of  itfelf, 
when it is worn loofe. 2 | + 
Eis the Hole for the Axis of the Tongue. . F is 
the Hole of an Iron Screw-pin, which both holds 
the Cover to its Place, and alfa the Two Halves of 
the Box together. G is the Hole for another Screw- 
pin, which halds the Two Sides of the Box together. . 
Hi and Tare Holes for Two other Screw-pins, which 
~-dikewile hold the Two Halves of the Box al 
anc 
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and are placed one above, ‘and the other’ below, the 


Setting-fcrew; ‘for otherwife that Screw, and’ its 
Counter-fcrew,’ might force open the’ Joining’ of 


the Box, and then! the Setting-fcrew might be loofe, 


and the Bevel of the Box might be altered ;' but thefe 
Screws, being: ‘one on igh Side of It,” ‘prevent this 
Inconvenience. © 
» Fig. 8. in Plate 2. is one Half of a Brafs Turnep 
Seed-box, lying with its Infide° uppermoft, ‘which 
fhews the left Side of the Mortife, and half the Fore- 
end, and half the Hinder-end, of the Mortile, and 
half of éach Screw-pin Hole, by which it is held up 
to the Bottom of the Hopper. A is half the Hole 
ofthe Setting-ferew, fhewing in the Middle of it 
the End of ‘the Counteri{crew. Bis half the Hole, 
by which the Steel Spring-cover is held in with a 
Screw. All the other Holes are for the fame Purpofes, 
as have been fhewn in the Wheat Seed-box. 

oig. g.is the whole, ‘Turnep Seed-box,  ftanding 
upon its Bottom s: ‘Part. of its Steel Spring-tongue 
appears in its Place, as alfo fome of the Notches of 
the Spindle ; but more efpecially the Cover A, which 
differs: from. the Cover of the Wheat Mortife, this 
being a very thin Spring, whofe lower End juft 
reaches to touch«(but not bear upon) the Spindle 
at the upper End of the tranfverfe Axes of the Ellip- 


. fes; the Mortife being filed away at the End, ‘in 


order that. the upper End of this Spring, -and the 
Screw which bolds it, may: not lie above the upper 


- Surface of the Box. ‘This Spring is made very weak, 


to the end that,’ if by any Chance a foft Seed fhould: 
{tick in a’ Norch, and ‘be turn’d round, this Spring. 
might fuffer ic to. pafs by without breaking i it! BOVS 

are the Two Flanks or Sides, made neceffarily of this 
Breadth, for bearing againft the Wood of the Bottom 


_ of the Hopper, to prevent the Seed from falling out 


betwixt the Wood and the Brafs, and that the Hole 
in the Hopper may be. broader than this narrow hae 
tue 
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tife, of the Seed-box. | The left’ Flank B, being: next 
the wide Side, of the Hopper; :diescall open, except 
on the Outfide of the prick’d Lines,whereitis covered 
by the Wood of the End of the Hopper, :when itis 
fcrew’d on to. its Place; but the’ Flanch C, °on the 
right Side, will be all’ covered) by: the End .of:the 
Box, that will ftand upon it, and will reach: to: the 
prick’drLine that touches. the Edge-of the Mortife. 
Dis the End, of the Setting-fcrew, appearing: in» its 
Place; with a Notch, whereby’ it: is: to. be turnedeby:a 
Knife; but I'think it better-to havean End like a Py 
to, be turned with the Fingers, «E:isyone End of the 
hollow Cylinder, which, projects: beyond: the‘Flanchy 
that there,may be-more Room forsthe Crank to:turn 
(without ftriking,againtt the Enc: of the Hopper, ‘or 
again{t. the Flanch). om the: Outfide: of the Box or 
Hopper ;, and: for: that,. the longer this: Cylinder: is, 
the better the Brafs Spindle will turninit. 9 > ae Bb 
. fig. 11. isthe Spring-cover,:'with its: Hole; where- 
by itis {crew’d into itsPlace, :as‘it is fen mark’d Ay! 
mn. Fig. Qe ) os, 1 ORS 
_ fig, 12. is, the-Setting-{crew- pointing: againft its! 
Hole, its) Head being flat, that iomay:be turned: by 
the Finger and Thumbs = 0 i .& gard 
Fig. 13. is, the Counter-{crew,: to :be:turned ini thei 
fame manner,, : Od Si 
Fig. 5. thews; the: Brafs: Spindle of). the Turnep: 
Seed-box, and the: Manner:of turning: it againft: its 
Steel, Tongue, or Spring:; which Manner is:different: 
from. that, of turning: the larger: Spindles: for Boxes of — 
a larger Size, fuch as; the Wheat Seed-box. 
__ This Spindle; (@); being, but half an Inch Diameter, 
is too. {mall to, be; turned: by: the Two: Wheels, as: 


the 


(a) [ believe, if. it were: lefs: bya Fourth. or, Third: off its Dias. 
meter, it might be better, as being more proportionable.to, the: 
Smalnefs of the Turnep-feed. I Rae had the Mortife much; 
wider; but: it- cannot well’ be made much narrower, whilft the 

| Tongug 
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the larger Spindles are; not only becaufe it would 
bein Danger of breaking by the. Weight of the Hop- 

yo and: by the. Twifting (or Wrenching) of the 
Wheels 3 but alfo beeaufe it would foon become loofe, 
by. wearing the hollow: Cylinder thro’ which it paffes; 


and; it would be apt to open the Brafs:Flanches from 


the Bottom: of the Hopper, whereby the Seed might 


_ runout, befide feveral other Inconveniences ; all which. 


are, prevented by turning: the Spindle: in the manner 
fhewn in this Fi igure: ; "for. here the Spindle never 
pe againft the hollow Cylinder, with any greater 
orce than that:of its own Weight, which. is fo very” 
little, that the Friction made by: it is next to nothing. 
A, the Spindle, exactly fitting the Bore of the hol= 


low. Cylinder; which, when it enters the faid Cylinder 


at. its left End; in Fig. g. will be ftopp’d by the’ 
Wreath B BB; which Wreath, being circular, is caft- 
on the Spindle, ‘and: is Part. of its the other End of 
the Spindle will: then. appear without: the right-hand, 
End of the faid:hollow Cylinder, at E in n Fig. 9, 


: and is. kept there by the Wreath Fig. 14. which: is to 


be: put-on. upon. the Endi of the Spindle, until it come 
to the Shoulder at 4; which Shoulder. is exaétly even 
with the End: of the hollow Cylinder; fo that this, 
Wreath will touch’ the End of the faid‘Cylinder by its 
wholeSurface. Then, to fix in this Wreath from coming _ 
off; we make ufe. of the Slider, Fig. 15. whofe Twa 
Claws.A, B, being thruft down by the Two Notches 
of the 7 at & and: ¢, until its other Part C, 


oe 


a 
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which is perpendicular-to its Claws; comes down to 
the Flat of the Spindle, and environs ‘one half. of ‘the 
Hole; covering the Part of the Flat which appears 
ofa darker Colour ; and then the upper Part of C, 
in. fig. 15. makes one level Surface with the Flat D 
of the Spindle; and then the Iron Fork 5, being 
{crew’d into the Hole F, holds down: the Slider faft, 
fo that it cannot rife up; and then the Spindle; *be- 
ing in, its Place, will run round without moving end- 
ways,. being confin’d by thefe Wreaths. fi 

. The Spindle being thus placed, fo that it may turn 
eafily, we place the Seed-box upon its:Flanches with 
its Bottom upwards; and then fetting one fharp Point 
of a Pair of Compafies, or fome fuch Inftrument, 
upon the Spindle, within the Mortife, clofe to theEdge 
of the Hole or Ellipfe at the End of the tranfverfe:A x, 
turn, round the Spindle, until the faid Point makes 
a Mark round the Spindle, which will be a Circle ; by 
the fame means make fuch another Mark at the oppo- 
fite Ax; then unferew the Fork, and take out the 
Slider, pull. off the Wreath, and take out the Spindle, 
and. cut the Notches between the Two faid Circles and 
Marks; the Edges ‘of the Ends of the Notches muft 
be Arches: of thefe Circles, Thefe Notches <fhould 
_ differ from thofe already deferibed in: the Wheat-drill, 
in nothing but the Smalnefs of their Dimenfions ; their 
Depth fhould be about the Thicknefs of a’Turnep-feed, © 
or fomething deeper. ‘The Breadth of their Bottoms is 
uncertain, and muft be greater or lefs according to 
their greater or lefs Number; but we commonly 
have Seven or Eight Notches, and make them about 
the Breadth in which they appear in this Figure; but 
whatever their Number be, they muft be all equal, 
and fo muft all their Interftices, Ai, gis 2 

G is the End of a wooden Spindle, thro’ which 
paffes the Iron Crank H, and ‘is faftened to it by its 
Screw and Nut, atd; Part of which Crank ae 
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the Wood at @, Whats prevents its Turning in ‘the 
Spindle. - 

This Crank, by? its ‘other End, paffing thro” the 
Two Legs of the Fork FE, and equally diftant from 
the Top and Bottom of it, turns the Spindle by the 
Motion of the Wheel which is fix’d on the other 
End of the wooden Spindle. If this Crank were to 
turn the Spindle by a fingle Pin, inftead of this Fork, 
the Seed could: never be delivered out equally to the . 
Ground; for as foon as. the Pin began to defcend, 
and decline from being perpendicular to the Horizon, 
it would, by its own Weight falling down, turn the 
Spindle half round ina Moment, and there remain 
with its other End downwards perpendicular to the 
Horizon under the Spindle, until the Crank reach’d 
it there, and fo no Seed would be turn’d out by one 
Semicircle of the Wheel, and a double Proportion 
would be turn’d out to the Land that was meafur’d 
* by the other Semicircle ; but the hinder Leg of the 
Fork, bearing againft the hinder Part of the Crank, 
prevents this Inconvenience.. 

The Line f g is Part of the Surface of a Boatd: 
thro’ which the wooden Spindle paffes, and by which 
it is held in its Place; as fhall be fhewn hereafter. 

The Axis of this wooden Spindle ought to fall 
into a Line with the Axis of the Brafs Spindle ; hut, 
unlefs Care be taken to prevent it, the wooden Spindle 
_ will fo much wear the’Hole thro’ which it paffes, and 
be worn by it, as to have room in the Hole to de- 
viate. from this Exactnefs, and may defcend fo low, 
that the Crank may come out of the Ends of the 
Fork; and for this Reafon it is, that the Fork is 
made fo long as it is; but when this wooden Spindle 
does, by the Contrivances hereafter fhewn, keep its 
Axis ina Line with the Axis of the Brafs Spindle, 

_ or very nearly fo, then the Legs of the Fork need be 
no longer than half anInch; and in that Cafe, the 
Joint of the Crank, which is perpendicular to the. 

Spindle, 
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Spindle, muft be thorter, or elfe defcend deeper into 
the Wood, fo that its End, which turns the Fork, 
may be in the Middle betwixt its Bottom and the 
End of its Legs. | : 

The Ufe of the other End of the Spitidle is this: 
When we have amind that‘it fhould be tured by the 
left Wheel inftead of the right, we ferew in the 
Fork into the Hole I, and place a fhort Screw in the 
room of the Fork, to hold down the Slider. 
| Note, It is not abfolutely neceflary, that the hol- 
low Cylinder, which appears on the Sidés of the- 
Seed-box, fhould both, or either of them, project 
farther than the Flanches ; but I think it better that 
it fhould do fo, at leaft, on that Side which is next 
to the Fork. . | 

This Cylinder fhould be bored as true, and as even, 
as the Barrel of a Fufil is bored; and the Edges and 
Surfaces of its Ends muft be finooth, and without 
Jaggs, to the end that the Wreaths may turn glibly 
againtt them. | 

The Figure or Shape of all Sorts of Seeds difpofes 
them, more or lefs, to form an Arch, when they are 
preffed from above, and confin’d on all Sides. 

The moft effectual Way to prevent this is, to take. 
care, whenever many Seeds are to defcend together 
by their own Gravity thro’ a narrow Paffage, that 
fuch Paflage be never narrower downwards than up- 
wards ; but, on the contrary, that it be wider down- 
wards, on fome or one of its Sides ;_ in which Café, 
if the Sutfaces of all the Sides of this Paflage bé 
{mooth, it is impoffible, that Seeds fhould of them- 
Yelves form an Arch therein. : 

On_this Maxim depends the infallible Performaiicé 
of a Drill, and from hence are derived the Ufes of 
the Bevel of the Mortife: What I mean by the Word 
Bevel, in general, has been already defin’d. fe 

The Bevel of the Mortife of the Seed-box is that - 
Inclination of its Sides, whereby it is wider down- 

| wards, 
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wards, and narrower ‘upwards 3’ by which means the 
‘Seed 18 prevented from arching in the Mortife before 
it defcends to the Notches'of the Spindle. And this 
is the Firft Ufe of ‘our Bevel; ‘for this Arching might 
happen in the Mortife, if the Planes of its Sides were 
parallel to each other; and would be unavoidable, if 
‘their'Inclination were downwards, as it is upwards; 
but thefe Planes opening downwards, the lower the 
Seed defcends, the more Room it has to expand; fo 
that the very Weight, which would -otherwife: caufe 
it to arch and ftop, does by means of this Bevel force 
it to defcend to the Notches, and then it is fafe from 
all manner of Danger of ftopping.. The Ends of 
the Mortife are at fuch a great Diftance from each 
other, and the Cover fo very thin, as to lie almoft 
ven with the upper Part of the Spindle, that the 
Seed can never form an Arch that way ; or, if it did, 
the continual Motion of the Tongue would imme- 
diately break it down at the Fore-end of the Mortife. 

TheSecond Ufe of this Bevel is, that it gives 
room for the Tongue to be in the fame manner bevel, 
tho’ in a lefs Degree: By this means, theSeed cannot 
by any Impediment be ftopp’d in its oblique Defcent 
to the Notches, from the Fore-end, and all that other 
Length of the Mortife, along and upon the Surface 
of the Tongue. | ‘ 

But if the Mortife had not this Bevel, the Tongue 
could not have it; for then either the upper Surface 
of the Tongue muit have no Bevel at all, which 
would deftroy the Two empty Triangles which ought 
to be-on its Sides; or elfe it muft have aBevel the 
contrary Way (7. e. a Bevel revers’d), and be narrower 
downwards than upwards, which would caufe the 
Seed to arch thereon, and hinder its free Defcent to 
the ‘Notches, hee : 

A Thitd great Ufe of this Bevel is, that, befides the 
Bevel of the Tongue aforemention’d, it gives place 
for Two empty Triangles, one on each Side the 

| | en ah Tongue, 
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Tongue, which have each its vertical: Angle extremely 
acute at the Axis of the Tongue, and. have their 
Bafes at the Bottom of the Mortife, and of the 
Tongue: Thefe Triangles are alfo Bevels, which con- 
fit of the Difference, or Complement, of the Bevel 
of the Tongue, and that of the Mortife, the latter 
being about “One-third greater than the former; 4. ¢. 
One-third of the whole Bevel. of the Mortife is di- 
vided between thefe Two Triangles, to each a Sixth 
Part ; fo that if the Angle of Inclination of the Sides 
af. dtic Mortife were Nine Degrees, then the vertical 
Angle of each of thefe empty Triangles would be of 
One Degree and Thirty Minutes,. and Six Degrees, 
would be left for the Bevel of the Tongue. And 
thefe triangular Spaces help to fecure the free Motion 
of the Tongue, and free Defcent.of the Seed down 
its Surface ; ~becauife they permit no Impediment to 
lodge in them, they being, by means of the Bevel 
of the Mortife, wider downwards, both obliquely 
and perpendicularly, fo that no Duft, nor whatever 
elfe happens to get in betwixt ehe Tongue and the 
Side of the Martife, can reft there; for it will be 
immediately removed thence by the Motion of the 
Tongue, and its ownGravity, and either thrown 
perpendicularly down, or elfe obliquely. to the Notches, 
and the firft Notch that takes it will carry it out ot 
the Seed-pafiage. 

The Fourth Ufe of the Bevel is, that thereby. the 
Seétions of the hollow Cylinder (before defcribed) do 
form Ellipfes inftead of Circles; which they muft 
have been, if cut parallel to the Bafes of that Cylin- 
der ; and the Seétions muft have been thus parallels 
had the Mortife been without any Bevel. 


Now the Two Semi-ellipfes,. which are on the | 


Fore-fides of their longeft Axes or Diameters, and. 
next to the Tongue, are oppofite to, and: do ftill 
uniformly depart from each other, even. from the 


a End of their. faid longeft | Axis, until they, 
. atrive. 
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arrive at the lower End of the fame Axis, which is 
below the Seed-paflage, as its upper End is very near 
the Cover. | , 

This Opening ‘of thefe oppofite Semi-ellipfes 
makes it impoffible for any-thing, of itfelf, to get 
into the femaining Parts, of this hollow Cylinder, 
betwixt them and the folid Cylinder, call’d the Spindle, 
which turns continually therein, when the Wheels are 
soing: For you will fee, that if you make a Mark 
on the Spindle, clofe to the Side of the Mortife, at 
the upper End of the longeft Ax of the Ellipfe; and 
then turn. the Spindle until this Mark come againft 
the lewer End of the fame Ax; and there make an- 
other Mark on the Spindle, clofe to the Side of the 
Mortife; and draw a Line from one Mark to the 
other, parallel to the Ax of the Spindle, which will 
be the Meafure of that Part of the Bevel of the Dia- 
meter of the Hole; every Point in this Line will, by 
an intire Revolution of the Spindle, generate a Circle, 
which will cut the Ellipfe in Iwo Places, once on 
the Fore-fide of its longeft Axis, and once on the 
Back-fide or hinder Half of it; and that all thefe 
Points, in this Surface of the Spindle, defcrib’d by 
thefe Circles, will enter the Hole, by the faid hinder 
Semi-ellipfe, as the Spindle there turns upwards (as 
it always does); and they will all again come out on 
the fore Semi-ellipfe, as they defcend towards the 
lower End of the faid Ax of the Ellipfe. 

As thefe Points thus come out of the Hole, or 
Gf I may ufe the Expreffion) as they emerge, they 
oppofe every thing that would enter the Hole, they 
fill moving from the Hole, and pufh away from it 
whatever they meet; nay, if any thing were in the 
Hole, thefe Points (whereof this Surface confifts) 
would bring it out by this Semi-ellipfis, which is al- 
ways prefs’d by the Seed when the Drill is at Work ; 
but as thefe Points immerge by the other Semi-ellipfis 
which is behind the Spindle, they can. carry with 
| LZ | them 
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them into the Hole nothing but Air, becaufe the Co- 
ver never fuffers any thing elfe to come there from 
above ; and the Seed falls out of the Notches by its 
own Gravity, juft before it reaches the lower End of 
the tranfverfe Ax, being the Place where the oppofite 
Ellipfes are fartheft afunder; and none of it is ever 
carried fo far back as the hinder Semi-ellipfes ; and 
therefore nothing can be carried into the Hole from 
below. | 

Thus that Part of the Surface of the Spindle will 
keep the Hole empty and clear, before ever’ any 
Notches are cut ; but when the Notches are made on 
the Spindle, they have yet a much greater Force to 
drive and expel whatever would enter the Hole, ‘their 
Shape being fuch as nothing can enter againft their 
bevel Ends; but what is at their Ends will be thrown 
prefently into the Mortife; infomuch that when a 
Spindle has been too little for the Hole by a Quarter 
of an Inch, that is, a fixth Part of the Diameter of 
the Hole, it will perform very well:in drilling large 
Species of Seeds; and when the Mortife is run empty, 
nothing at. all is found in the Hole, it being. thus 
kept void and clean by the Notches. 

Note, That what is here, and elfewhere, faid of | 
the Ellipfe of the one Side of the Mortife, muft be 
underftood the fame of its oppofite Ellipfe, on the 
oppofite Side of the Mortife. 

All thefe Advantages accruing from this Bevel of 
the Mortife, I believe that, without it, all Attempts of 
making a Machine to perform the Work which this 
does, would have been vain. 

There is alfo within the Mortife unavoidably an- 
other Bevel, which is as the Reverfe of the former, 
and notwithftanding is as ufeful; and this Bevel is, 
the Inclination which Part of the curvilineal Surface of 
the Spindle, beginning a little above the fore End of 
the fhorteft Diameter of the Ellipfes, and defcending 
down to the Seed-paflage, has to the lower Part “8 

the 
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the Surface of the Tongue oppofite againft it. Thefe 
Two Surfaces meeting one another below, when the 
Tongue is fet up,clofe to the Spindle, form a mix’d 
Angle, which ftops up the Seed-paflage, except 
when a Notch comes againtt it. | ; 

When the Tongue is fet from the Spindle, to the 
Diftance of feveral Diameters of one of the Seeds 
that are to be-drill’d, this revers’d Bevel caufes the 
Seed. to arch at the Seed-paflage, and ftop there, till 
the Notches force it thro’, which would, without this 
Arching, fall out by its own Gravity, without the 
Turning of the Wheels. . 

The Seed arches here the more firmly, the more 
it is prefs’d upon by the incumbent Seed from above 
it; and the former Bevel (which I call the Bevel of 
the Mortife) permits the incumbent Weight to prefs 
the harder cn the Seed that is near the Seed-paflage ; 
and this might be reckon’d a fifth Ufe of the former 
Bevel: For as it prevents the Seed from afching in 
any other Part of the Mortife, fo it does, by the 
fame means, caufe it to arch the more ftrongly at the 
Seed-paflage, which is fometimes (viz. when the 
Tongue muft be fet wide) as neceflary, as it is for 
it to efcape arching before it comes thither. And 
the more ftrongly this Arch preffes againft the Tongue, 
the more the Tongue by its Spring preffes againit it ; 
and this Preflure being reciprocal and equal, the Seed 
cannot fall out fpontaneoufly ; for when the Paflage 
is thus wide, if you throw into the Mortife a few 
~ Seeds, fuppofe Five or Six at a time only, they will 
all pafs through immediately, without any Motion 
of the Wheels ; but if you throw in a large Quantity 
together, there will only a few of the lowermoft fall 
through, unlefs the Wheels do turn and throw them 
down by the Force of the Notches. _ 

Indeed we do not care to fet the Tongue fo very 
wide from the Spindle, unlefs it be when we are ob- 
liged to plant avery much larger Proportion of Seed 
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than the Notches are defign’d for, and when we have 
no Opportunity of changingthe Wheels for fuch as 
are lower, nor of changing the Spindle for another 
that has greater or more Notches in it. | 

Four-and-twenty Gallons of large Peas are as pro- 
per a Proportion to drill on an Acre, as Six Gallons 
of Wheat are. ) 

There are divers Ways to vary (7. e. increafe or di- 
minifh) the Proportion of Seed; as, Firft, by the 
Setting-fcrew, with which we can, without any In- 
conveniency, fet the Tongue fo far from the Spindle, 
as to permit one Round of the Notches to turn out 
Four times the Quantity, as it will do when the 
Tongue is fet clofe up to the Spindle; and thus we 
can vary the Proportion by innumerable intermediate 
Degrees. 

Next, if we would increafe the Proportion yet 
farther, we can inlarge the Notches; but we cannot 
add to their Number, unlefs there be room to double 
it, by making a new Notch between every Two; 
but we cannot diminifh the Proportion of Seed by 
the fame Notches, becaufe they cannot be made leffer 
or fewer. : 

If we would make any other Alteration in the Pro- 
portion of Seed by the Notches, it muft be done by 
making another Set of them ; which we may do, be- 
_ caufe the wooden Spindle may have Three Rows of 
Notches in it, of which we may ufe either, by move- 
ing the Wreaths and Wheels towards one End or the 
other of the wooden Spindle; as fhall be fhewn in 
the Defcriptions of the Hoppers. | 

But as for the Brafs Spindle of the Turnep-drill, 
we can have but one Set of Notches in it (2): And | 

there- 


(2) But by putting on a Wreath (that is a little broader than 
the Mortife) upon the Spindle (made longer for that Purpofe) we 
can, by changing this Wreath from one End of the Spindle to 
the other, have Two fets of Notches of different Sizes, and of 

different 
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therefore, tho’ we can increafe the Proportion of Seed 
by inlarging the Notches, or perhaps by doubling 

: | i their 


different Numbers in it: Or if we would have Three Sets, we 
need only make ufe of Two fuch Wreaths, and let the Spindle 
be long enough to receive them. So we may ufe which Set we 
leafe. 

: Tho’ feveral Sets of Notches may be ufeful to thofe who drill 
many Sorts of fine Seeds different in Magnitude in a very great 
Degree; yet I never found more than one Set of Notches neceflary 
in this Spindle. 

Nor have I ufed any more than one Set of Notches in one Mor- 
tife of any Sort; but in a wide Mortife, there may be made a 
double Set of Notches, confifting of Two Rows, all of equal 
_ Bignefs, and half of the Length, and double the Number of a 
fingle Row, one End of each Notch reaching to the Middle of 
the Mortife, and pointing againft the End of an Interftice, that 
is between Two of its oppofite Notches. 

If ever there fhall be Occafion of this Sort of Notches, it muft 
be when a great Proportion of Seed is to be drill’d by a fmall 
Spindle, and low Wheels: The Smalnefs of the Spindle may not, 
by a fingle Set, admit of a fufficient Number of Notches (of a 
proper Bignefs) in its Circumference ; not that a double Set, by 
its double Number, will throw down a greater Quantity of Seed 
than a fingle Set of the fame Width and Depth, buta lefs Quan- 
tity: But ic may be feared, that a very fmall Number of Notches 
might not {pread the Seed fo much as to caufe it to lie even in the 
Chanels, one Notchful falling all to the Ground, before any of 
the next Notchful reaches it, which would make Chafms or Gaps 
in the Row of Corn or Legumes; This, fuch a double Number 
of Notches will certainly prevent. , 

Ir would feem, that the higher the Wheels, the more need there 
fhould be for this double Set of Notches: But it appears to be 
otherwife; for the greater Diftance the Seed has to fall, the more 
it fpreads, and ftrikes oftener againft the Funnel and Trunk; and 
by that means a Notch from high Wheels will, with the fame 
Quantity of Seed, fupply a greater Length of the Chanel (or 
Furrow) than a Notch will from low Wheels. 

In all my Praétice I never had any Occafion for fuch a double 
Set of Notches, either with high or low Wheels, or even when 
{drilled into open Chanels, without Funnelsor Trunks to my 
Drill-plough ; and yet my Rows of St. Foin, and of Corn, were: 
always free from Gaps, being equally fupply’d with Seed from. 
one End to the other, rit oR 

If ever there is occafion for more than a fingle Set, it muft be 
for Beans, for which alfo I think a large Spindle is better than a 
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~ ¢heir Number; yet we cannot leffen the Proportion 
of Seed by the Notches, unlefs we have a new Set 
of them, and that will occafion a Neceffity of having 
another Spindle ; but, as to the Setting-fcrew of the 
Turnep-drill, it will increafe the Proportion of Seed 
with the fame Notches, much more than the Setting- | 
{crew of the Wheat-drill will do. : 

The other Way of varying the Proportion of Seed 
in the fame Boxes, is by the Diameter of the Wheels, 
when we can alter them; for Wheels, of what Dia- 
meter foever they are, muft turn round all the Notches 
at one Revolution ; fo that Wheels of Twenty Inches 
Diameter will deliver out a third Part more Seed than 
Wheels of Thirty Inches Diameter, into the fame 
Length of the Chanels; but we feldom have any 
Occafion to alter the Wheels, unlefs it be on account 
of planting a Species of Seed of a different Magni- 
tude, as the largeft Sort of Peas, and fmall-grain’d 
Wheat, or St. Foin Seed are. 

Thefe are all the Ways we have to alter the Pro- 
portion of Seed, we drill with the fameSeed-boxes, 


double Set of Notches in a {mall one. The largeft Spindle I have 
known made, 1s of Two Inches and an half Diameter, and that 
only for Horfe-Beans. 

The beft Sort of Notches for a double Set are thofe which 
have convex Bottoms ; becaufe fuch are lefs liable to drop their 
Seeds without the turning of the Wheels, than any other Sort : 
And a double Set muft be in greater Danger of this, as the 
‘Tongue is always hindered from prefling fo clofely againit any 
Notch, being held open by the Seeds on the oppofite Interftice ; 
which is contrary to a fingle Set, where no Seed can lodge at 
either End of a Notch, to hold open the Tongue, or hinder its 
preffing againft it. : | e 

_ Note, When I made my Boxes of Wood, I had double Boxes, 
with a Partition between fuch a double Set of Notches; but never 
made fuch in Brafs, not knowing whether that Partition, by its 
Thinnefs of hard Metal, might not cut the Spindle: Yet, I never 
found any occafion for a double Row of Notches, I made thofe. 
double Boxes. only for drilling Two, Sorts* of Seeds at once into 
the fame Chanel. | 
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thefe Two Sizes, already defcribed, being fufficient | 
for all Sorts of Corn and Seeds which we commonly 
fow, from Marrow-peas to Turnep-feed ; but, for 
drilling of Beans, the Boxes mutt be larger; he are 
commonly made of Wood, the Spindle "Two Inches 
Diameter, or more, and the Boxes T wo Inches wide ; 
Where note, That this Increafing,of the Width of. 
the Mortife, from an Inchand an half, to Two bai ty 
increafes the Quantity of Seed to almoft double ; be- 
caufe this Half-inch 1s all added to the Middle ai the 
Notches, where they are deeper than their Ends ; 
the Bevel of which takes up a confiderable Part of 
the Length. of the Notches. For Beans, they alfo 
contrive to have their Wheels as low as conveniently 
they can. Thefe Wooden Drills are now become com- 
mon in many Places. 

The Wooden and Brafs ied Waxes differ not in 
any of the moft effential Parts of them; only the 
Wooden Box mult be thicker, as the Wood is not fo 
{trong as Brafs.; the Spring is made ftrait inftead of 
crooked ; and, being let into the Back of the Wooden 
Tongue, bears againitit at each End ; and the Chanel, 
into which it is placed; being cance hollow in. the 
Middle, the Spring has. its Play there, and muft be 
ftiffer, and have a_little more Play in the Bean-drill, 
than in any leffer Seed-box. | 

I, at firft, made all my Seed-boxes. of dry Box- 
tree Wood,. whicly perform’d very well, and are ftill 
ufed ; But, a few. Years.ago, a Geritleman advifed me 
to make.them in Brafs; the doing of which has put. 
me to.a great, deal, of Trouble and “Expence, for want 
of underitanding the Founder’s Art: Yet this] do not 
repent, becaufe they are, in fome refpe€t, better than 
thofe made in Woad ; efpecially to thofe who do not 
well underftand. their Babsitys for,.to fuch, the Swell- 
ing- and | Shrinking of the Wood was inconvenient 
in {mall Boxes: And I now am. told, that they are 


caft in: » London of, the beft Brafs, at the Price of One 
Z 4 Shilling, 
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Shilling per Pound, and fo fmooth as to require very 
littleFiling. And thefe Brafs Boxes being alfo more laft- _ 
ing than Wood, and not much more expenfive, when ~ 
Workmen know how to make them, I think it not 
worth while to give any particular Directions for 
making them in Wood. 

As to the Spindles 'of the Turnep-boxes, I have 
often made them witha mix’d Metal, of half Pewter, 
and half Spelter, which perform very well, and 
are eafily made ; becaufe this Metal will melt, almoft 
as foon as Lead, in a Fire-fhovel, to be caft in a 
Mould ; but Brafs will not melt without a Crucible. 

The firft Idea that I form’d of this Machine, was 
thus: I imagin’d the Mortife, or Groove, brought 
from the Sound-board of an Organ, together with 
the Tongue and Spring, all of them much alter’d 3 
the Mortife having an Hole therein, and put on upon 
one of the Iron Gudgeons of the Wheelbarrow 3 
which Gudgeon being inlarg’d to an Inch and an half 
Diameter, having on it the Notches of the Cylinder 
of a Cyder-mill, on that Part of it which fhould be 


within the Mortife, and this Mortife made in the Ear 


of the Wheelbarrow (thro? which the Gudgeon 
ufually paffes), made broad enough for the Purpofe s 
this I hoped, for any thing I faw to the contrary, 
might perform this Work of Drilling; and herein I 
was not deceived. | | 


As for placing a Box over this Mortife to carry a 


{ufficient Quantity of Seed, it was a thing fo obvious, 
that it occafion’d very little Thought; and an Inftru- 
‘ment for making the Chanels, “not much more; 
neither for applying Two Wheels, one at each End _ 
of the Axis, inftead of the fingle Wheel in the Mid- 
dle of the Axis of the Wheelbarrow. iid, SHOR 
At firft my Plough made open Chanels, and was 
very rude, being compofed of Four rough Pieces of 


_ Planks, of little Value, held together by Three Shoots, 
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or Pieces of Wood, which held them at a Foot Di- 
k {tance 


ih 


ti lh 


7 


i 


>, 
©) 


| 


ul} 
lil 


TY 


| 


joes 


— 


ee eee 


nt 
i 


: 


: 


| 


| 


i 
i 


aE | 


IL 
i 


il 


ui 


Mery 

Tes 

INS HEHE 
; nS Haut 


Chap. XXI. Of the Wheat. Drill. 34.5 


ftance one from the other: Thefe Pieces, being cut 
fharp at Bottom, made the Chanels tolerably well in 
fine Ground. But I foon contrived a Plough with 
Four Iron Shares, to make Chanels in any Ground ; 
This drew a Hopper after it, having Four Seed-boxes 
at its Bottom, carried on a Spindle by Two low 
Wheels, which had Liberty to rife and fink by the 
Clods that they pafs’d over : The Seed-boxes delivered 
their Seed immediately into the open Chanels. 

This Plough. and Hopper were drawn by an Horfe, 
and the Seed, lying open in the Chanels, was covered 
fometimes by avery light Harrow, and fometimes by 
an Hurdle ftuck with Bufhes underneath it. 

I foon improv’d this Plough to perform better, 
and to make Six Chanels at once, and fometimes a 
great many more. , oh 
~ This Plough and Hopper, with their Improve- 

ments and Alterations, are fhewn in Plates 4. and 5. 


Sr ene 


Cr oN Pe AN 
Of the Wheat- Drill. 


Fe 1. inPlate 4. is the Drill-plough, which makes 
the Chanels for a treble Row of Wheat, at 
Seven-inch Partitions, and covers the Seed by the; 
Harrow which moves on its Beams. A is the Plank, 
Three Feet and an half long, Eight Inches and an 
half broad, one Inch and a quarter thick; its upper — 
‘and under Surfaces are true Planes.  B,B, the Two 
Beams, each Two Feet Four Inches long, ‘Two Inches 
Three quarters broad, and Two Inches :and a quarter 
deep, ftanding under the Plank at right Angles with 
it, and held up to-it by the Four Screws and Nuts 
@y a, 4, a, the one being at the fame Diftance pee 
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the right, as the other is from the left End of the 
Plank. 
This Plough makes its Chanels, by Three Sheats, 
and their Shares and Trunks; the Firft or Fore- 
moft of which Sheats ftands under the Middle of 
the, Plank, with Part of it appearing at d; and is 
fully deferib’d in Fig. 2. where Ais the,Tenon, of 
a convenient Size, Two Inches broad between Shoul- 
der and Shoulder, Three quarters. of an Inch thick: 
It is driven into the Plank thro’.a Mortife, and pinn’d 
up by.its Hole: It ftands thus obliquely, and point-. 
ing forwards, that it may ftand the more out of the 
Way of the Funnel. The Shoulder at a is a quarter 
of an Inch. - The hinder Shoulder, from the Tenon 
to the Angle at 4, is Three quarters of an Inch. The 
Depth of the Back of the Sheat, and Thicknefs of the 
Share, when it is on, from @ to c, is Nine Inches and 
a quarter; and the Angle at ¢ muft be a right Angle, 
contrary to the Opinion of fome, who fanfy 3 it ought 
to be acute, fuppofing that when this Angle is right, 
whilft the Seed is defcending by the Back of the Sheat, 
the Plough, as it moves forwards, would get before 
the Seed, and fo it might fall to the Ground behind _ 
the Trunk; but this Miftake is for want of confider- 
ing the vaft Difproportion between the Celerity of the 
Seed’s defcending near the Earth, and the flow Pro- 
grefs of the Plough the Seed defcending at the Rate 
of Sixteen Feet in aSecond of ‘Time, and the Plough . 
proceeding but about Three Miles:an Hour, does not 
advance the Thicknefs of a Seed, whilft it is. falling 
to the Ground by: the whole Depth of the Sheat. 
«The Thicknefs of ‘the Sheat:is ‘an Inch, at its upper 
Part: The'teft of it is to be: no thicker, than the % 
Breadth of ‘the Share, i 3 

«Figs :3. wethe Share; lying: ead upwards. ais 
sci Point. ©} ithe Socket, Three Inches long,! Sevem 
Sixteenths of an Inch broad. y¢ is the Hole;»by which 
it ‘is faftened.up to the Sheats< d is sanother Hole; 
which is never made ufe of, except when the Share, 


-~ 


Chap. XX. Of the Wheat-Drill. 347 
being fatten’d up by the other Hole, inclines to either 
Side ; then we draw it ‘right by a Nail driven into 
this Hole. ¢, ¢; are Two very fmall Notches, into 
which the Sides of the Trunk are jointed, to protect 
them from being torn out by the Earth or Stones that 
might rub againft them. f is the Tail of the Share, 
which, when it is in its Place, will make the right An- 
gle before defcribed in Fig. 2. and from which Tail 
to the Fore-part of the Socket, is the Length of the 
Bottom of the Sheat, viz. Six Inches and an half, 
The Breadth of the Share Three quarters of an Inch. - 
Fig. 4. fhews one Side of the Share. The prick’d 
Line a e fhews the Bevel of the Fore-end of the 
Socket, the upper Edge of which muft bear upon the 
Fore-part of the Sheat below f in Fig. 2. and the 
other Patt of the Share will bear againft the Bottom 
of the Sheat, from d to c, and will be faftened up by 
a flat Nail, paffing thro’ the foremoft Hole of the Share, 
and entering the Hole g in the Sheat; which Nail 
being bended in the faid Hole (which Hole fhould be 
at leaft an Inch Diameter) will hold the Share faft to 
the Sheat; and, by unbending this Nail, the Share 
may be eafily taken off, upon occafion, without da- 
maging, the Sheat. Note, This Hole in the Share 
ought to be wider below than above, and the Head 
of the Nail of the fame Shape; or elfe, as the Share 
wears thinner, it might come off. The prick’d Line, 
near the Fore-part of the Sheat, fhews where a Shoul- 
der mutt be cut on each Side of it, becaufe otherwife 
the Sheat,being thicker than the Breadth of the Socket 
of the Share, could not enter it: But take'care, that 
the Share do not bear againft thefe Shoulders. tf 
Fig. 5. is one Side’ of the Trunk, being a thint 
Plate of Iron, and is often’ made of the Blade of an 
old Scythe: Ivis to-be riveted'on to one Side of the 
Sheat, to another of the fame on the oppofite Sidé, 
by ‘Three Rivets paffing thro’ them both, ‘with the 
Shéat in the Middle of them ; which Holes appear 


both 
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both in the Plate and in the Sheat. Thefe thus rivet- 
ed on do form the Trunk at the Back of the Sheat. 
The whole Breadth of this Plate is an Inch and 
Three quarters ; but Three-eighths of an Inch being 
riveted on to the Sheat, there remains but an Inch 
and Three-eighths for the Trunk. The Length of 
the Plate is the fame with the Depth of the Sheat 
and Share, except that it fhould not reach to the Bot- 
tom of the Share, by about the Thicknefs of a Barley- 
corn, to the end that it may not bear againft the 
Ground, asthe Share doth. The Notch at the Bot- 
tom of the Plate is that which anfwers the Notch in 
the Tail of the Share: The Corner of the Plate at 
a we make a little roundifh, that it may not wear 
againft the Ground. 

This Plate thus riveted on the Sheat, and another of 
the fame Form on the other Side oppofite to it, com- 
pofe the Trunk, which is Fig. 6. a dis the Edge a 6 of 
the Plate Fig. 5. bc is the like Edge of the oppofite 
Side of the Trunk. A is the Back of the Sheat, 
which, together with theTail of the Share when in its 
Place, makes the Fore-part or Length of the Trunk, 
The Thicknefs of this Back of the Sheat is the Width 
of the Trunk; and from this Back of the Sheat to 
the faid Edges of the Plates, may be call’d the Depth 
of the Trunk. The upper Ends of thefe Two Plates 
a and b we fpread open a quarter of an Inch wider, 
for half an Inch down, than the reft of the Trunk, 
for the more free Reception of the Seed from the 
Hole of the Funnel: We likewife take care, that the 
Two lower hinder Corners of the Trunk do not in- 
cline to one another, to make the Trunk narrower 
than the Back of the Sheat, left the Earth fhould be 
held in by them, ‘and fill.the Bottom of the Trunk. 

Fig. 7. is one of the hinder|Sheats, and appears, 
in part, atc in Fig. a. It. 1s faftened into one of the 
Beams by its Tenon, which, being driven into a Mor- 
tife, is pinn’d in by a Pin paffing thro’ the Beam, se, 

nee the 
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the Tenon cut off even with the upper Surface of the 
Beam: This Tenon ftands more oblique than that of 
the fore Sheat, that there may be the more Wood 
Hetween itsMortife and theFunnel, its hinder Shoulder 
being fhort: Its fore Shoulder at a muft be very 
fhort, not above the Eighth of an Inch ; but its 
Shoulder 4 Three quarters of an Inch. The Tenon is 
alfo fhoulder’d on each Side, as well as before and be- 
hind. The Thicknefs of this Sheat fhould be greater 
than that of the Fore-fheat, becaufe it is much nar- 
rower. The Depth of this Sheat is lefs than’ the 
Fore-fheat, by the Depth of the Beam: It is, in all 
other refpects, the fame with the Fore-fheat,’ except 
that it and its Share are fhorter. ‘The Socket of this 
Share is but an Inch and One-eighth long, its Breadth 
half an Inch, and from the Fore-part of the Bottom 
of the Socket to the End of its Tail, but Three Inches, 
Its Point from the Socket at Bottom ‘is but Three 
quarters of an Inch, whereas the Point of the Fore- 
fhare is an Inch and Three quarters : ‘There is but one 
Hole whereby the Share is faftened’ up to the Sheat. 
‘tts Trunk is no wider than the other ; for we cut 2 _ 
Rabbet on each Side of the Sheat, that the Plates, 
which are the Sides of the Trunk, may come within 
‘Three quarters of an Inch of one another. Its Tenon, 
being narrower than the T’enon of the Fore-fheat, 
mutt be thicker than it. : 

The other Hinder-fheat, and all its Accoutrements, _ 
muft be the fame as this of Fig. 7- 

The Workman mutt take care, that the Tenons of 
the Sheats be not made crofs the Grain of the Wood ; 
and therefore muft make them of crooked Timber. — 

Fig. 8. fhews how the Share 1s made of Four Pieces 5 
of which a is a Piece of Steel for the Point, its larger 
End being cut bevel for the Shape of the Fore-end of © 
the Socket. % is aPiece of Iron for the other End 
of the Share, from the Socket to the Tail: The other 
Two Pieces cand d are the Iron Sides, which, being 

3 ~~ welded 
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welded on tothe other Two Pieces, and cut off to 
the Length, form the Share, with its Socket, more 
exact than it can be made out of one Piece of Iron.’, 

Now we return to the firft Figure; where the Fore- 
fheat being fix’d up at equal Diftance from each End 
of the Plank, and as near to the hinder Edges of it 
as can be, allowing room for the Funnel C to. ftand 
with, the Fore- fide. , of its Hole, to make one Surface 
with the Back. of the Sheat, and for the hinder Part 
of the Trunk not to reach the Edge of the Plank, 
there muft be alfo room for the Fore-ftandard D. to 
ftand perpendicular to the Plank, acrofs the Tenon of 
the Sheat.....7) 

This Standard Sie cloth to the Fore- fire of. the 
fore Hopper, there mutt be fo much room between 
it and the Hole of the Funnel,.that the Seed may drop 
from the. Seed-box into the Middle of this Hole, 
Thus much for placing the Fore-theat. | 

Next, forthe Two hinder Sheats ; they mutt bs 
placed at equal Diftance from the Sides of the Beams, 
and fo near to. the hinder Ends of the Beams, that 
there may be room to make the Funnels in them, and 
their Tenons to come up between their refpective 
Funnels E, and F, and their refpective Standards G and 
H,, which Standards mutt be fez perpendicular to the 
Beams. 

The Diftance of thefe Sheats from the Plank mutt 
be fuch, that the Wheels of the hinder Hopper may 
not ftrike againft the Plank, nor againft the Spindle 
ef the fore Hopper; and the Camidiametern of thefe 
Wheels being Eleven Inches, there ought to be a Foot 
between the Centre of each Wheel and the Plank; but 
we fometimes cut Notches in the Plank, to prevent 
the Circle of the Wheels from coming too near the 
Plank. 

For the nearer the hinder Sheats ftand to the Plank, . 
the better, but thefe Beams may be placed nearer to, 
ar farther from the Plank, by their Screws and Nuts, 
at Pleafure. | Thefe 
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Thefe Beams muft be fet at fuch a Diftance from 
one another, that: the Shares may ‘be Fifteen Inches 
afunder from the Infide of one to the Outfide of the 
other. | ws 

- Totry whether all thefe Sheats and Shares are truly 
placed, fet the Plough upon a level Surface; ’ and then, 
if they be right, the Fore-fhare will touch that Surface 
by its Point and Tail, and likewife the hinder Sheats 
will do the fame; except that fome Workmen will 
have it, that the Plough goes better; when the-Tails | 
of the hinder Sheats are a Barley-corn’s' Thitknefs 
higher than their Points; and then their Tails will 
want fo much of touching the Surface. ewOrs 

The Shares’ muft ‘be all of theny ‘parallel to ‘the 
Beams, and confequently to one another, © ‘+ 
The Chanel “made by the fore Share and Sheat’ for 
the middle Row, being at equal Diftance between 
the Two hinder Sheats, is covered’ by them, ‘they 
raifing the Mould over the Seed from each Side: of 
this‘Chanel. 9) © SCs TO 

The Harrow I is drawn by the Beams, ‘to which it 
is fattened’ to their Infides at dande) having each 4 — 
{mall Iron Pin, paffing thro’ each End of the Legs of 
the Harrow, and thro’ the Beams ; each having a Nut 
on the Outfides of the Beams, and being fquare in 
the Beams, that they may not turn therein to loofen 
their Nuts ; but are round near their Heads, that the 
Harrow may eafily move thereon. 

The round Ends of the Legs of the Harrow are 
put thro’ its Head I, at the round Holes f and g; 
and pinned in behind it, to the end that either Tine 
of the Harrow may defcend at the fame time that 
the other rifes, where the Ground-is uneven. © 

The Two wooden Tines K and L are: pinned ‘in 
above the Head, and have each of them a Shoulder 
underneath. They ftand floping; fo that if they take 
hold of any Clods, they do not: drive them before 
them, but rife over them. They are of a convenient: 

Length, 
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Length, to give room for the Harrow to fink and 
rife, without raifing up the Shares; and to give them 
the more room to move: The Legs of the Harrow 
are crook’d downwards in the Middle. 


The Diftance of thefe Tines from each other is 


Twenty-two Inches; fo that each Tine going Three 
Inches and an half on the Outfide of each Chanel that 
is next it, fills it up with Earth upon the Seed, from 
the Outfides of it; which caufes the Rows to come 
up fomething nearer the inner Sides of the Chanels, 
than'to the outer Sides, from whence the Earth is 
brought into them by the Tines ; and the Two outer 
Rows by this. means come up. at Fourteen Inches 
afunder, tho’ the Chanels were Fifteen Inches afunder. 

This way of covering adds more Mould to the Top 
ofa Ridge; whereas, if the Chanels were covered by 
Tines going within or between them, the Mould 
would. be thrown down from the Top of the Ridge : 
And thefe Tines ftand with their Edges and Points 
inclining outwards, by which means they bring in the 
more Earth to the Chanels. 

If we find, that the Harrow is too light, we tie a 
Stone upon it to. make it heavier; and fometimes we 
fix a {mall Box of Board on the Middle of it, to 
hold Clods of Earth for that Purpofe. 


The fore Funnel C has its upper Edges Two riches — 


high above the Surface of the Plank. It is Five Inches 
Square at Top; its Four oppofite Sides being Planes 
equally inclin’d to each other downwards, until they 
end at the Hole in the Bottom of the Funnel, which 
Hole is continued quite thro’ the Plank into the 
-Trunk. The Shape of this Hole is fhewn in fig, 9. 
where the Four Lines 2 , bc, ¢d, and da, each 
Line being Three quarters of an Inch, make a true 
Square, and are the upper Edges of the Hole. The 
Three prick’d Lines ef, fg, and g 4, being each of 
them longer than the former, tho’ as little as poffible, 
make the Three lower Edges of the Hole ; which be- 


ing 
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ing thus wider below than above, and having all its 
- Sides true Planes and {mooth, it is impoffible for the 
Seed to-arch therein. ‘Phe fore Side of this Hole is 
perpendicular to the upper and lower Surfaces of the 
Plank, and, together with the Back “of the Sheat, 

makes one plane Surface. Wits boty ery 
When we drill a large Species of Seed, as Peas or 
Oats, we can make this Hole a full Inch fquare at 
Top, and of the fame Shape wider at Bottom’; which 
~ tho” it be wider than the T runk, except at its Top, 
the Seed will not arch there, becaufe there is- room 
behind, the Plates being broader than the Sides of the 
Hole; for there can ‘be no Arching in the Trunk, 
nnlefs the Seed were confin’d behind as well as on 
each Srde. Chey ta . Me 
~ "The Holes of our Funnels ought to be of the fame 
Shape with this deferibed, tho’, as I am inform’d, 
the Pretenders to the making of this Plough make 
the Holes of their Funnels the Reverfe of this; which 
being wrong-way upwards, the Seed is apt to arch in 
them, except the Holes are very large. _ 
Of this Plough, Fig. 1. the Two hinder, Funnels 
FE. and F differ from the fore Funnel ( which has been 
defcribed), firft, in Dimenfions thefe ‘not being fo 
deep, becaufe they being made in the very Beams, 
their upper Edges are in the upper Surface of the 
Beams, and their Holes at the Bottom, being about 
the Eighth of ‘an Inch deep. The Depth of the 
Funnels, muft want the Eighth of an Inch of the 
Thicknefs of the Beams; but we make each Funnel 
an Inch and a quarter broader at ‘lop than its Beam, 
by adding a Piece of Wood to each Side: of its 
Beam, which reaches down about half-way, its Thick- 
nefs; and thefe Pieces being firmly fix’d on by Nails, 
to the Sides of each Beam, the Legs of the Harrow 
take hold of thefe Pieces, which are in. the Infide 
of thefe Beams. When the Plough is taken up to be 
turn’d, the Man who turns it, takes hold of the 
st | PANE UE epee ts ea 
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Head of the Harrow with one Hand, and lays the 
other upon the Hopper, or Spindle, to keep it level, 
and to prevent either of the fore Wheels from ftriking 
againft the Ground, whilft the Plough is turning 
round. | sae 

Another Difference there’ is between the Shape of 
thefe hinder Funnels from that of the former, to wit, 
That each fore Side of the hinder Trunks muft not ~ 
be quite fo oblique as the reft; becaufe then the upper 
Edge of thefe fore Sides might be too near the Tenons 
of the Sheats, and there might not be fuffictent Wood 
betwixt them, to prevent the Sheats from being torn 
outs a thing which has never happen’d, that I know 
of. We fometimes make thefe hinder Funnels of a 
roundifh Shape, like a Cone inverted; except that 
the Part which is next the Sheat, is not fo oblique as 
the reft, for the Reafon already given. 

The only Advantage propofed by this roundifh 

Shape is, that there 1s lefs Wood taken out than 
from the fquare Corners, and therefore more Wood 
for the added Pieces to be faftened to the Beams, 
_ than in the fquare Funnels. 

M and N are Two Pieces of Wood, each Eleven 
Inches long, Iwo Inches broad, and Two Inches 
thick: ‘Thefe are fcrew’d on near each End of the 
Plank, by, Two Screws and Nuts each: They ftand 
parallel to the other Beams, and have each a double 
Standard or Fork, Oand P, in them, perpendicular 
to the Plank ; by which Standards the fore Hopper is 
drawn and guided, in the manner as. is feen in 
Fig. 21. | 

Thefe Standards ought to be braced (or fpurr’d) © 
before ahd behind, and-on their Outfides ; they never 
being prefs’d inwards, have no occafion of Braces 
there : Thefe are to be fo placed, that when theSpindie 
is in their Forks, it may be exactly over the Hole of 
the Funnel, fo that the Seed may drop into the Mid- 

dlc of it, when the Plough ftands upon an horizontal 
| % 2 Sees 
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Surface, ‘the Spindle being alfo exa€tly parallel to the 
fore Fidgeé of the Plank. 

Fig. ro.'is D in the’ Plough Fig. rf It is Two 
Feet Jonge, Two! Inches broad in its narroweft Part, 
arid half an Inch thick in the thinneft Part, and Two 
Inches at its Shoulders above the Plank.’ “Ttis pinn’d 
thro” the Plank before the’ Funnel, having one of its 
‘Legs’ on each Side the Tenon of the S! neat: It ftands 
perpendicular to the Plank : Its only Ufe is to hold 
the‘fore Hopper from turning upon the Spindle, ‘be- 
ing put thro’ a thing (Fig. 22.) like the Carrier of a 
Latch, nail’d on to the. upper Part of the fore Side 
of the fore-Hopper, in which thing this Standard 
has room to play, or move fide- mag St to the end 
that either Wheel may rife up. 

’ Fig. 11. is one’ of the hinder Stindards! which 
_ being placed in the Beam, ‘as G or H, perpendicular 
to it, is driven into a Mortife,. and pinn’d into the 
Beant: It has aShoulder behind, and another before, 
and a Third on its Outfide; which Shoulders’ ferve 
inftead of Braces, to keep it from moving backwards, 
forwards, or outwards: It is Two Feet Four Inches 
long, Two Inches broad, and an Inch thick: It is 
placed with its broad or flat Sides towards the Sides 
of the Beams. It is made fo thin, becaufe it fhould 
have the more room for the Hopper to’ play on it; 
and therefore muft have its Strength ‘in tts Breadth. 
The Part at @ mutt ftand foremott. 

The Standards G and H are both alike, except as 
they ate oppofite: Their Ufe is to draw, guide, and 
hold up the hinder Hopper: They are to be placed 
perpendicular to the Beams, and at equal Diftance 
from-each Side of thofe Beams, and at fuch a Diftance 
before the Funnels, that when the fore Side of the . 
Hopper by its whole Length bears againft the hinder 
Surface of the Standards, the Seed may drop into the 
Middle of both Funnels, the Plough ftanding upon 
~ ‘an horizontal Surface. 

‘di Aa 2 Be 
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. Be fure to take care, that the Sheats, Funnels, and 
Standards, be fo placed, that, the Spindle of: the Hop- 
_per may be at right Angles with the Beams, ~:4 
+ Quand R are Part of the Limbers, which are, alfo 
-called Shafts, Sharps, and, Phils ;. from whence! the — 
‘Horfe that goes in them. is call’d a Thiller, --Thefe 
-Limbers are fcrew’d down to the Plank, by‘ Two 
-Screws and-Nuts each, ..The I.imbers are, kept at 
their. due Diftance by the Bar S;. near each End of 
which Bar, there,is a Staple with a Crook underneath 
-each Limber, ‘to,which is hitch’d, or faftened, a Link 
-of each Trace, for drawing \the-Plough.:, -This Bar 
4s. parallel to .the Plank,. and Seven Inches and an 
half before its fore Edge... cop fidor seA 
The Limbers muft be mounted higher or lower at 
their fore Ends, according: to, the Height of, the 
Horfe that draws.in them ; and this maybe done by 
the Screws'that, hold them to’the Plank, and by.cut- 
ing away the Wood at the Two hinder Screws, or 
at the Two foremolt Screws,,,or by Wedges. 
Every Workman knows how to team the Limbers ; 

that is, toplace them fo on the Plank, that the Path 
of the Horfe which goes in the Middle betwixt them, 
may be parallel to all the Shares, and fo that a Line, 
-drawn in the Middle of this Path, might fall into a 
{trait Line with the fore Share, ftanding on the fame 
even Surface with the Path; for otherwife the Plough 
will not follow direétly after the Horfe, but will in- 
cline to. one Side. aT, ° 
The Ufe of the Trunks of this Plough is for make- 
ing the Chanels narrow, of -whatfoever Depth they 
are: But, without Trunks, the Chanels muft be made 
wide by Ground-wrifts, .which fpread the Sides of 
the Chanels wide afunder, to the end that they may 
lic open for receiving of the Seed; and the. deeper 
_they are, the wider they muftbe: By this Width of a 
Chanel, the Seed in it is with more Difficulty cover’d, 

and the Chanel fili’d with the largeft Clods, and the 
in ST Seed 
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Seed’ comes up of a great Breadth, perhaps Three or 
Four Inches’ wide, fo’that the Weeds coming therein‘ 
are hard to be gotten out. : dis | 

To avoid thefe Inconveniences of wide Chanels, I 
contrived Trunks like: thofe defcribed, except that 
they were but Five of Six Inches high’; andthe ‘Tops 
of their Plates, bending outwards from each other, 
form’d Two Sides of a Funnel ; and the Wood be- 
tween the Two Plates, being cut bevel at’the Top, 
was as the fore Side of a'Funnel to this Trunk: It 
was: open behind from Top to Bottom’: The Wheels: 
were low, and the Seed-boxes narrow: ‘The Seed in 
thefe'Chanels was eafily cover’d, efpecially thofe Sorts 
which wete fown in dry Weather ; for then the fineft 
Mould would run in, “anid cover the Seed,’ as foon as 
the:Trunks were paft it! ~' govt SIMOGG ) 

The Seed in fuch a‘narrow Chanel comes up in a | 
Line, where the Row not: being above a Quarter of an’ 
Inch: broad, fcarcesany Weeds come in it ;-and when 
the Weather is dry, the Earth of the Chanel not lying” 
open to'be:dry’d, ‘the Seed comes up the fooner. 

“LE had-Two Reafons for ‘making’ of thefe Trunks: 
higher, as'they:are now uféd : The one was, to avoid 
the too ‘great Length of the Shares; “and my other 
Reafon was, that with thofe low Trunks, and long’ 
Shares, there could: not’ be Two Ranks’ of Shares, 
and their Hoppers in the Plough, which are’ neceflary 
for making very narrow Partitions, and abfolutely ne- 


ceflary for planting this treble Row of Wheat; for if | 


Three Shares for making the’ Seven-inch Partitions 
were placed in one Rank, the Mould (which is always 
moift or wet, when we plant Wheat) would be driven 
before the Shares, there not being room for it to 
pafs betwixt ‘them, — ! 
Fig. 12. is one End of the hinder- Hopper laid 
open. >I call it one End (altho’ it be an intire Box 
by itfelf) becaufe this Hopper is fuppofed to have 
its middle Part cut out, to havea clearer Sight of the 


ia 3 Plough, 
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Plough, and fore Hopper ;:as is feen in Fig.1g. which 
is the whole Hopper in Two Parts. In this Fig. 12, 
Avis the Infide of one End of the Hopper, made with . 
feveral Pieces of half-inch. Elm-board. nail’d. on ‘to 
the Poft ¢ a, on the fore Side ; which Poft is a: little 
more than half an Inch fquare, and Seventeen Inches 
and Three quarters long, being the Depth of that 
Part of the Hopper which holds the Seed.» Bis the 
fore Side. of this Hopper; which; muft be nail’dion 
to. the faid~Poft, being, of the fame Length with it, 
and Four Inches-broad, and half. an Inch thick 30 and. 
_ this is the Part which on its Outfide goes againft the 
right-hand Standard of the Plough, when it is at 
Work. ‘The other Poft 2.4, of the fame Thicknefs 
with the former, is nail’d in within half an Inch:of 
the oppofite Edge of this End; to which Poft :alfo 
C being nail’d, makes the hinder Side of. this Part 
of the Hopper, C is Four Inches, broad, and half an 
Inch thick; and both it, and the Poft to which it is to 
be nail’d, are fomething longer than its oppofite Side, 
becaufe the Side B makes right Angles with the Top. 
and Bottom of .the Hopper; but- the hinder Side C 
makes oblique Angles with the Top and Bottom of 
the Hopper,; and the Reafon of this is, becaufe when 
the Hopper, is full'of Seed, it may be equally pois’d 
on. the Spindle; which it could. not. be without: this 
Bevel, unlefs the Bottom of the Hopper did come as 
much behind the Spindle as before it ; and that would 
hinder the Perfon that follows the Drill, from feeing 
the Seed fall. out of the Seed-box into the Funnel ; 
and that Part of the Bottom which is before the Spin- 
dle, cannot be made fhorter, becaufe that Part of the 
Seed-box which is before the Spindle, is (upon account 
. of its Tongue) much longer than the Part of it which 
is behind the Spindle. *Tis true that when the Hop- 
periis empty of Seed, | it cannot be thus pois’d ;" but 
then, being fo hght, it does not require it. ef g his 
a Piece of a Board, nail’d-en to that Part of the End 
: | ie 
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A, which is below the Bottom of the Cavity which 
holds the Seed, and is commonly plac’d a little crofs 
the Grain of the Board to which it is nail’d, and 
ferves to ftrengthen it, and keeps the Hole # from 
{plitting. ‘The upper Edge ef of this added Piece 
of Board is exactly the Length of the Bottom of 
the Hopper, whereto the Brafs Seed-box is faftened ; 
and this Bottom, together with its Seed-box under it, 
being put into its Place, bears upon this Piece from ¢ 
to f, which holds up the right Side of the Bottom, 
and keeps it from finking downwards ; as the lower 
Ends of the Two mention’d Poits, and the fore and 
hinder Side B andC nail’d to them, prevent its rifing 
- upwards, | 
The Manner of making the Hole? is as follows: — 
- Place the Seed-box with its fore End at e, and hinder 
End at f, with the Bafe of its Cylinder (or great Hole) 
again{t this added Piece of Board, and its upper Edge 
exactly the Height of the Edge ef; then, with a Pair 
of Compaffes put thro’ the Cylinder of the Seed-box, 
mark round. the inner Edge of its Bafe upon the | 
added Board; then take off the Seed-box, and find 
the Centre of the mark’d Circle ; and then with a | 
Tool call’d a Centre-bit, of the right Size, bore the 
Hole. quite thro’ the double Board; and this Hole will 
be in the.right Place, and of the fame Diameter with 
the Spindle; but in cafe there is to be a BrafsWreath 
on that Part of the Spindle which is to turn in this 
idole, then the Hole muft be bor’d of the fame, Dia- 
meter with that Part of the Wreath which is to enter 
it; and that may be perhaps near.a quarter of an Inch 
‘longer than the Diameter of the Spindle, upon which 
~ it is fattened, var 
This End A, thus bor’d and fhap’d, is a Pattern for 
its Oppofite, and for the other Two Oppofites of | the 
other Cavity, which holds.the Seed at the other End 
of the Hopper. | | 
Sani 3 Aa 4 . When 
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When the Oppofite of A (with the Two Pofts, 
whereto the fore Side B, and the hinder Side C, are 
nail’d, and having a like Piece of Board in its lower 
“erate with a like Hole in it) is added, and when the 
Bottom (Four Inches broad); with its Seed-box under 
it, is thruft in at f by the prick’d Lines, until it reach 
e, bearing: on one Side upon the Piece of Board ¢ fh, 
and the other Edge of the Bottom bearing in’ like 
manner upon the oppofite Piece, then this Cavity of 
the Hopper, which will contain about T'wo Gallons ‘of 
Seeds, will be finifh’d. | 

Note, The Bottom muft make a right Angle with 
the Two fore Pofts, having the Side B perpendicular 
to it. 

D is a Part of the Board which comes out farther 
than the Hopper, in order to hold a Bar at & ; which 
being faftened there, and in like manner to the Oppo- 
fite of this Board, this Bar bearing againft the fore 
Part of the Standard, the Hopper and its Wheels are 
in part drawn by it. 

‘Into the Notch / is faftened one End of a long Bar, 
which paffes the whole Length of the Hopper, anid 
holds the upper Part of its Two Cavities in their 
Places, as is feen mark’d D, in Fig. 15. 

E is Part of the Board which comes before the 
Hopper, and whereto one End ‘of a Piece of Wood. 
is faftened by Nails or Screws, which bearing againft 
the fore Part of the Standard, and againft its Infide, 
the Hopper is in part drawn and guided by it, as 
fhall be fhewn in Fig.-15. °° 
bree 13. fhews the Outfide of the Figure lat-dée, 
{crib’d. A is the Standatd by which this End of the’ 
Hopper is drawn, in the manner as it is here placed. 
B is one End of the Spindle paffing thro’ the Hopper 
‘and Seed-box.*’ C: ‘the Bottom, having the Seed-box 
faftened on to it, ‘with one Screw bites) ‘and another 
behind, with their Nuts underneath, and the Heads 
of their Screws very thin, and the Pins {quare at 


Top, 
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Top, that they may ‘not turn’ in the Wood’; and 
their, Heads muft either be let into. the Wood, even 
with the Surface, or®elfé the Sides B C of the Hop- 
per mutt be cut for thefe Heads ‘of'the Screws to pafs 
in under them. it yO. pre ereat 
This bottom Board, which holds the brafs Seed-box, 
is Four Inches broad, and full half an Inch thick, 
and at each End a quarter’ of an Inch longer than the 
Seed-box : ‘This Piéce’is firft thruft in fliding upon the 
Two added Pieces of Board, until its:fore End come 
under the’ fore’ Side of the Hopper, and its: hinder 
End under the hinder Side’; then fetting the Hopper 
with its Bottom upwards, the Spindle being thro’ the 
Seed:box;' and Holes of the Hopper, we hold» the 
Seed+box *hard? upon’ the Bottom, at’ equal Diftance 
from each’ End of-itjwhilft the Holes are bored thro’ 
the Bottom, by the Holes at'each End of the Seed- 
box ; and then the Screws, being put thro’, {crew on 
the Box ; and when that is done, we make a Mark 
upon the bottom Board, with the Compaffes, on each 
Side of’ the Brafs’Box, beginning ‘from the Ends of 
theAxis of the Tongue, reaching as far backwards as 
is the Length of the Mortife: “Thefe Two Lines or 
Marks are a Direétion for cutting’ the Hole in the 
Bottom of the Hopper, thro’ which the Seed defcends 
into the Seed-box; ‘then we pull out the Spindle, 
then draw out the Bottom, take off the Seed-box, 
and cut the Hole in’the Bottom in the manner I will 
now’ defcribe in Fig..14, where the Two prick’d 
Lines ad and ¢ dare the lower Edges of the. Hole, 
and the fame with the Two Lines ‘mention’d to be 
mark’d by the Sides of the Seed-box: The 'prick’d 
Line a d, being at right Angles with theT wo former, 
is the lower Edge ofthe fore End of the Hole, and 
exactly over the Axis of the Tongue, and parallel to 
it. The prick’d Line 4c is the lower’ Edge of the 
‘hinder: End of the Hole; :which is juft over the hinder 
End of the ‘Mortife;:and ‘parallel’ and equal to ie 
ie: eine : See Jatt 
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laft-mention’d ptick’d Line : ThefeFour prick’d Lines 
are the lower Edges of this Hole, contiguous to the 


Seed-box. The Two Lines ef and g 4 are the upper — 


Edges:of the Sides of the Hole, which, being farther 
afunder than the lower Edges, make the reverfe Bevel 
of this Hole; which may be determined by this, that 
theSurface between thefe Two upper and lower Edges, 
being Planes, are inclin’d to one another downwards, 
in an Angle of about One hundred and Thirty Degrees: 
The Two Linese 4 and fg, at right Angles withthe 
T wo laft-mention’d Lines, make the upper Edges of 
the Ends of this Hole; and, being nearer together 
than the prick’d Lines under them, the plane Surfaces, 
betwixt thefe Two Lines and. thofe Two  prick’d 
Lines, fhew the Bevel. of the: Ends, of thefe, which 


are inclin’d to each other upwards, in an Angle of | 


about Sixty-five Degrees. 

This double Bevel. effectually prevents the Seed 
from arching in the Hole, before it gets into the 
Mortife of the Seed-box ; and alfo, the Two upper 
Edges of the Ends of the Hole being nearer together 
than the lower, there is the more. Wood left between 
thefe Edges and the Screws, which hold the Box to 
the Bottom, whereby\the Board is lefs apt to fplit. 

Then the Box being {crew’d on to the Bottom, and 
thruft again into its Place, the Spindle, paffing thro’ 


both the Hopper and the Box, keeps the Bottom. in © 


its Place: Then D, in Fig. 13. is the imaginary Plane 
of the Top or, Mouth of. the Hopper, being a 
rectangled Parallelogram, and parallel to the Bottom, 
to which the fore End is perpendicular, and a re¢ctan- 
gled Parallelogram of the fame Breadth. 

fig. 15. fhews the fore Side of the whole hinder 
Hopper, with its Fwo Cavities, and all its Accoutre- 
ments, except the Wheels ; the Two Ends A.and. B 
being exactly alike, having each of them its Seed- box 
at .the Bottom, in the fame manner as in the one has 
been deferibedy. The Bar D holds together the upper 

3 | Parts 
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Parts of this double Hopper at a right Diftance, which - 
is, when there is Ten Inches clear room betwixt the 
Two fingle ones. » The Spindle E, paffing thro’ the 
Whole,holds theT wo fingle Hoppers byFour Wreaths, 
atthe fame Diftance' below, as they’are held by the 
Bar above. Hot aM . 
‘Thefe Four Wreaths are {crew’d on to the Spindle, 
to keep it from moving towards either End, as well 
asito hold the Hoppers in their Places : ‘—Two of which 
Wreaths are feen at 2 and 8; and the other Two are 
_placéd:on the Outfides, ‘as: thefe’‘T'wo are on the In- 
fides: » Before we proceed any farther in this Figure, 
it will ‘be proper to fhew the Wreaths, which are of 
Two Sorts. . | bh | 
©The one in Fig. 16. where A is its Hollow, which 
is circular, and» muft'be Of the fame Diameter with 
the Spindle ; and, being thruft on upon the Spindle, 
till it touch the Board, is faftened'to the Spindle by 
a {mall Screw thro’ each of its oppofite Holes. a> 
fhews the Breadth of this Wreath, whether it be made 
of Brafs or Wood: Its little more than half an Inch. 
- beidis the Part of it that goes againft the Board : 
The Thicknefs of the Surface of this End which goes _ 
againft the Board, is'a quarter of an Inch, if made 
with Brafs; but if with Wood, half an Inch; but 
the Thicknefs of its other End a ef is lefs than its 
End dd, by which means the Screws are the more 
eafily turned in. | 
Fig. 17. fhews the other Sort of Wreath, which 
is always made in Brafs: Its Cavity is a hollow Cylin- 
der like the former’: ‘When it is on the Spindle, its 
End a6 ¢ is thruft into the Hole of the Board (made 
wider for the Purpofe) until de f come clofe to the 
Board, and {top it from entering any farther; then 
we {crew it on to the Spindle by the Holes, as the 
other Sort of Wreath is defcrib’d to be fcrew’d. ; 
This is the beft Sort of Wreath; becaufe it keeps 
the Spindle ‘from wearing againft the Edges of the 
% ini _ Hole, 
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Hole, and. then: the Spindle never’ has any: Friction: 
againft the Wood in any Part of it; but the ‘other’ — 
Sort ‘are more  eafily made .(€fpecially of: Wood), _ 
and the Spindle will, laft a great while in them, or if 
it be worn out, the Expence of Ebr een or Four- 
pence will purchafe a new Spindle. . 

Now I mutt return to Fig. 15. where the Spindle 
FE. having. its Four Wreaths. fixt on it, we turn it: 
round with our Hand, to fee whether the Wreaths are 
put on true; and when they.are fo,: neither the Spin- 
dle, nor the Hoppers, can move end-ways: ‘Tho’ the 
Spindle be pretty hard to turn round,,.the Wheels will 
foon caufe it to turn eafily. Whilft the Spindle is in 
this Pofture, we turn the Hopper Bottom upwards, 
and mark the Spindle for cutting the Notches) in the 
manner before direéted ; Mind'then we take off the’ 
Spindle, and. cut the Notches, and alfo cut each End: 
of the Spindle fquare, up to a Shoulder at each End, 
fo that the Wheels may come eafily on without knock- 
ing or thrufting ; and then we return the Spindle to 
its -Bhice, and put on the Wheels, pinning: them: on 
with each a long Nail, which being crook’d at the 
Ends prevents it from falling out, but may be very. 
eafily pull’d-out with the Claws of a Hammer 3 but 
we mult take care, that neither the fquare Ends of :the 
Spindle, nor the fquare Holes in the Naves (or Hubs): 
of the Wheels (into which they enter), be taper; for, 
if they are taper, the Wheels will be apt to work 
themfelves off. 

The Piece of Wood, Fig. 18. 1s that ak goes 
over the Standard, and, being plac’d: in the Hopper, © 
as F in Fig. 15. draws that Part of the Hopper by 
its Infide a, bearing againft the fore Part of the 
Standard ; and that Part of it from 2 to ¢, being the 
Breadth of the Standard, bears againft its inner Infide, 
to prevent the Hopper from going any farther towards 
that. End. , This Piece of Wood is fattened to the 
Boards of the Hopper, | either by Screws or Nth 

is 
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‘This Piéce, from d toe, mult be of fuch.a Thicknefs; 
that the Standard, bearing againft its Infide 2 c, may 
be equidiftant from each'Board, to-which this Piece is 
fattened. The! Part,:or fore Side of this Piece fg, 
mutt ‘besthe. Length oof the Diftance between Board 
and Board, to which it,is faftened ;:and that is exactly 
Four Inches.» Its‘Thicknefs and) Depth: mutt be fuch 
as’ may makeit ftrong-enough for the Purpofes: in- 
b Cendetigie world oblw oor o1n'yorlt nodw olyso 
The Piece mark’d Fig..19: isthe Oppofite of the 
former,.and! to be placed, in! the fame manner, and 
asit'is feen mark’d G in Fig. 15. obferving always, 
thatthe Part of it,’ which. holds. the Hopper from 
movingend-ways, ‘mutt; always: be, ‘on: the Infide: of 
the Standard; for, if.thefe Pieces fhould) bear againft 
- the Outfides:of the Standards, the Hopper could have 
no Play: upon: them;;,nor. could, eitheriof the Wheels 
rife up without raifing the Share (that was next to it) 
out of the Ground ;.. but, | being thus placed, either 
Wheel may rife without the other, and without, raif- 
ing, the Share. fibest eoxddsbaos | 
I fay more of this, becaufe it is a Point wherein 
young Workmen are apt to miftake. ey 
Thus having fhewns:,.in Fig..15. how the Hopper 
is guided and drawn at, the lower Part, I come next 
to fhew how it is held-and drawn at its upper Parts 
for which the Piece of Wood, Fig. 20. being a com- 
petent Breadth and,Thicknefs, Four Inches long, is: 
Gx’d in betwixt the Boards with Nails or Screws ; and 
is Hin Fig. 15. ‘The Standard paffing up betwixt 
this and the fore Side of the Hopper, its fore Surface 
bearing againft this Bar, and its hinder Surface againft 
the Hopper ; fo that the Hopper may rife and fink 
eafily upon the Standard.at. Top, being in the Middle 
on the fore Side of the Hopper ; there will be an equal 
Diftance of each Side, for either Wheel.to rife; with- 
out the Standard ftriking againft the Sides of the 
Hopper to hinder its rifing.. There is another Bar 
. , equal 


. 
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equal to this, and has the fame Office, at the othér 
End of the Hopper, mark’d I. Likewife the Bar.D 
is of the fame Ufe with thefe mention’d {hort Bars, 
and they help to ftrenethen one another. seal 

When the Wheels are put on till they reach ‘near 
to the Wreaths, they will ftand with their Rings,. or 
Circles, Two Feet Three Inches afunder,. 9) v0 
We fet them’ as near together'as conveniently we 
can; becaufe when they are too wide, they are'aptito 
draw the Plough towards one Side of the Ridge’; and 
fometimes,when the Ridge is high, the Hopper:might 
bearvupon the Funnels ; and: then the Wheels, being 
carried above the’Ground, would ‘not turn to ‘bring 
out the Seed: “And that thefe Wiheels may come the 
hearer together, their Spokes ‘are fet almoft:perpen+ 
dicular 5° fo that the Wheels are not concave, ‘as other 
Wheels are.» This Hopper is fhewn, put-on upon its 
Standards, in its Place; inFig.' 2x.where the mention’d 
Bar D,. which holds the Hopper together at Top,’ is 
feen, as alfo the Four Wreaths, and likewife the hinder — 
End of the Seed-boxes ftanding over the Funnels,  , 
with their Trunks undetneath them. Here’ alfo the 
back Part of the fore Hopper ‘is feen, with its Seed- 
box {landing ‘over the fore Funnel : Its Mouth alfo is 
feen at A’; as alfo the Top of its’ fore Side held up 
by the thing (7g. 22.) like the Carrier of a Latch, 
with the Nails in it, which faften it to the Top of the 
fore Side of the Hopper, and give room for either of 
its Wheels to rife. 3 Cs 

This fore Hopper may be eafily defcrib’d by the 
Figure of a Box, like the other already deferib’d, at 
its Ends, which are of the fame Shape with the Infide 
of the Box, Fig. 12. but much lower, being Seven 
Inches and an halt deep, and Sixteen Inches long; 
andthe Breadth of its Bottom is determin’d by the — 
Length of the Seed-box, and-a little wider at Top, 
on account of the Bevel which poifes it: It carries 
no more Seed than one End of the hinder Hopper s 

: but 
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but it ig Capable of ‘Holding more; “but we do not fill 
it quite, left fome of the Seed fhould fly over in 
jolting, its Mouth being fo much longer than of ‘the 
omer Levi alti Psa * 
This Hopper is kept in its Place, from moving 
end‘ways upon the Spindle, by a Wreath fix’d to the 
Spindle ‘at each End of the Box, in the fame manner 
as has been defcrib’d for holding the other Hopper. 
‘The Wreaths moft: proper for'this Purpofe are the 
Sort deferibed in Fig. 17. but’ the other Sort defcribed 
in Fig. 16: and‘even made with Wood, will fuffice’, 
but then we muft take care to make the Hole at the 
End of ‘the Hopper of a confiderable Thicknefs, that 
it ray not wear the Spindle, which, by reafon ‘of its 
great Length, is the more liable to bend, and ‘be cut 
by the Edges of the Holes ; which Cutting cannot be 
prevented but by the Thicknefs of the Holes, or by 
fuch Wreaths as that of Fig. 17." | , 
We fometimes make this Hopper exactly like a 
common Box, without any Part of its Ends defcend- 
ing below the Bottom ; and, in that Cafe, we place a 
narrower Piece of Board at each End of the Hopper, 
like that of Fig, 23. in which Figure, the Hole A 
being put on upon the Spindle, the Piece of Board 
is faftened on by a Screw and Nut thro’ the Hole B, 
near the Top of the End of the Hopper, and by an- 
other Screw and Nut thro’ the Hole C, near the Bot- - 
tom of the Hopper. Another fuch a Piece of Board, 
fix’d On in the fame manner to the oppofite End of 
the Hopper, holds this long Hopper parallel to its 
Spindle, that ‘paflés thro” the Holes of thefe T'wo 
Pieces, and thro’ the Brafs Seed-box, which is fix'd 
up to the Bottom, in the Middle betwixt them. 
“There are Two Methods for letting the Seed pafs 
from a long Hopper into the Seed-box. The firlt is 
that of cutting the Hole thro’ its Bottom, in the 
manner that ‘has been fhewn in Fig, 14. The other 
‘is that which cannot be ufed in aHopper fo fhort 
. the 
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‘the Boxes of our hinder Hoppers .are ; but:in the — 


erie es 


But obferve, That the great Length of this Spin- 
dle requires it to be the larger ; and we make it of an 
Inchiand Three quarters Diameter, the other being 
only an Inch and an half :We therefore bore the great 
Hole or Cylinder of its Brafs Seed-box a quarter 
of an Inch in Diameter larger than of-.the brafs Seed- 
boxes of the hinder Hoppers; and we commonly 
make. a Notch more in the Circumference of. this 
Spindle, becaufe the, Semidiameters of its Wheels 
mutt be as much greater than of the hinder Wheels, 
as is the Thicknefs of the Plank, and the Ends of the 
Limbers which are betwixt this Spindle and the, upper 
Surface of the Two Beams. . 5.) sonnes 6 $e tere gy) 

We 
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We make all our Spindles of clear-quarter’d Afh, 
without Knots or Crooks; and when they are well 
dry’d, and made perfeétly round, and of equal Dia- 
meter from one End to the other, by the Prong- 
maker, we pay a Peny per Foot for them at the 
_firft Hand, and they will now-and-then have fome- 
thing more for the largeft Size ; but we are only 
curious to have the middle Part of this long Spindle 
exact; for we graft on a Piece at each End, which 
does not require anyExactnefs: The Graftings are feen 
at a a at one End, and 4 fat the other End of the 
Spindle. (in this Fig. 21.) by Four flattifh Iron Rings 
driven on upon the grafted Parts, as they appear under 
thofe Letters in the Middle. Between each Pair of 
thefe Rings, we drive a {mall Iron Pin thro’ the Joints 
atc and at d, to keep the Grafts from feparating end- 
ways; and if they are not tight enough, we make 
them fo, by Wedges driven in betwixt them and the 
Spindle. 

This fore Hopper is drawn by the Spindle, and the 
Spindle is drawn by the Two double Standards B and 
C, betwixt whofe Forks it is placed, as appears in 
this Figure; the Diftance between each Fork, or 
double Standard, being exaétly the Diameter of the 
Spindle, fo that the Spindle may have juft room to 
rife and fink there, and no more. ; 

The Hopper and Spindle are ouided, or kept in 
their Place, from moving end-ways, by Two Wreaths 
f{crew’d on to the Spindle, the one at e, and the 
other at f; each of which Wreaths, bearing againft 
the Surfaces of both the Legs of each double Standard, 
on the Sides next to the Hopper, prevent the Spin- 
dle and Hopper from moving towards either End ; 
and yet admit the Wheels, or either of them, to rife 
and fink without raifing, either Side of the Plough, © 
contrary to what would happen, if the Wreaths were 
placed on the Outfides of the Standards next to the 


Wheels. 
Bb We 


370 Of the Wheat-Drill, Chap. XXL 


We make thefe Wreaths a little different from the 
other Sort of Wreaths, which turn againft the Holes; 
we make them of a greater Diameter, left they thould 
at any time get in betwixt the Legs of the double 
Standards, in cafe the Standards fhould be loofe, or 
Bend: Therefore we make the Diameter of each of 
thefe Wreaths, at leaft, Two Inches and Three quar- 
ters: We always make them of Wood, and of .a pe- 
culiar Shape, taking off their Edges next the Standards, 
which Edges would be an Impediment to the Rifing, 
of one End of the Spindle without the other: So 
that, for making thefe Wreaths, we may form a Piece 
of Wood of the Shape of a Skittle-bowl (or an ob- 
late Spheroid) having an Inch and Three-quarter - 
Hole bor’d thro’ its Middle, and then cut by its 
Diameter (which is about Three Inches) in Two 
Halves, each of which will be one of thefe Wreaths ; 
and they muft be placed on the Spindle, with their 
convex Sides bearing againft their refpeCtive Standards. 

The Diameter of the fore Wheels is about Thirty 
Inches, as the Diameter of the hinder Wheels is about 
Twenty-two. 

The fore Spindle fhould be of fuch a Length, that 
its fquare Ends, E and F, may come out Three or 
Four Inches farther than the Hubs (or Stocks) of the 
Wheels; fo that there may be room to fhift the 
Wheels towards either End, for making feveral Sets 
of Notches, for the Ufe of the Seed-box, 

Obferve, Tho’ the fore Hopper is drawn by its 
Spindle, yet the hinder Spindle is drawn by its 
Hopper. — | 

The Reafon of this great Diftance between the 
Two fore Wheels is not fo much for their ferving 
as Marking-wheels to this particular Drill ; which be- 
ing drawn only upon a Ridge, its Top is a fufficient — 
Direction for leading the Horfe to keep the Rows pa- 
rallel to one another, if the Ridges are fo; but if the 
Wheels were much nearer together than they are, and — 

‘yet 


~ 
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yet more than Six Feet afunder, the Wheels going on 
sthe Sides of the next Ridges would be apt to turn 
the Drill out of the Horfe-path towards one Side, 
not permitting the Drill to follow direétly after the 
Horfé ; and if the Wheels fhould ftand at Six or 
Seven Feet Diftance from one another, then’ they 
muft go in the Furrows which are on each Side of the 
Six-feet Ridge: This would occafion their Hopper 
to bear upon the Plank, which would carry the Wheels 
above the Ground, and no Seed would be turned out 
of the Hopper, unlefs the Wheels were of an extra- 
ordinary Height (a); and the Height requir’d for 
them would be very uncertain, fome Furrows being 
much deeper than others; but the Tops of con- 
tiguous Ridges are generally of an equal Height, 
whether the Furrows betwixt them be deep or fhallow 5 
for we feldom make Ridges of an unequal Height 
in the fame Field: Therefore there can be no need to 
change the Height of our Wheels, that are to go 
upon the Middle of the Ridges; but if they went in 
the Furrows, they muft be of a different Height 


o 


(a): Notwithftanding the Reafons given, and that I have never 
ufed Wheels of fuch an Height as might be neceflary for going 
in the Furrows; yet it may not be amifs to try fuch ; becaufe with | 
them the Spindle needeth not to be more than half the Length of 
one that is carried by: low Wheels: And high Wheels will allow 
the Funnel to be much larger, fo that altho’ the Spindle go higher 
from it, no Seed will drop befide a large Funnel; but there is 
not room for a large one under low Wheels. 

I did not think it neceflary to defcribe the Manner of making 
Drill-wheels any otherways than by fhewing them in. the Plates 5 
but I will obferve here, that they are to be made very light: One 
of mine, that is 30 Inches high,weighs Five Pounds and_an half; 
it has a Circle or Ring of Iron, whofe Depth is half an Inch, and 
its Thicknefs a quarter of an Inch; alfo very thin Iron Stock- 
bands to hold the Nave or Stock from fplitting. The Circle is 
held on the Spokes by fmall flat Iron Pins on each Side; and each 
Spoke has a Ring of Iron to fecure its End from being fplit by 
driving in of the Pins. We alfo make the Drill-wheels lefs 
concave than other Wheels are, . | 


, Bb 2 when 
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when’ ufed for drilling of high Ridges, from what 
would be required when ufed for drilling low Ridges. , 

One Reafon why the hinder Shares are fhorter than 
the fore Share (and confequently the fore Part of their 
Sheats lefs oblique) is, that they may be fet the nearer 
to the Plank ; and [ have had a Drill with Five Shares 
sn the Plank, Fourteen Inches afunder, and Four of 
thefe hinder Sheats following in another Rank, whofe 
Shares were lefs than Three Inches long ; fo that their 
Beams were fet fo far forwards, that one Hopper (by 
a Contrivance, that carried the Seed forwards to the 
fore Rank, and backwards to the other Rank) fup- 
ply’d the Seed to both Ranks of Trunks, and 
planted St. Foin in Rows Seven Inches afunder, when 
the Ground was too rough to be planted with Rows 
at that Diftance by one Rank of Shares. 

It may be objected, that the fore Part of thefe 
hinder Sheats might not be oblique enough to raife 
up the Strings of Roots or Stubble, which might come 
acrofs them in their Way; but this Inconvenience is 
remedied by the greater Obliquity of the fore Sheat 
~ (or Sheats), which clears the Way for the hinder Sheats, 
by raifing out of the Ground fuch Strings, &c. 


which might annoy them ; efpecially, in this Wheat- - 


drill, where the fore Share fo clears the way of the 
hinder Shares, that they can take hold of no String 
*n the Ground, except of the Ends of fuch which 
the fore Share has loofen’d ; and they hanging fatter 
in the Ground by their other Ends, the hinder Shares 
flip by them without taking hold of them ; and the 
Harrow-tines, going after fo near to the Chanels of 
the hinder Sheats, by the fame means efcape alfo 
from hanging in fuch Strings. 


ea a ee ee eee —- 
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The Reafons for placing the One Share and One 


Hopper before, and the Two behind, in this W heat- 


drill, are fo many, and fo obvious, that it would be 


but lofing of Time to mention them. 


~The 
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The Limbers G and H, we make of Afpen, Pop- 
lar, or Willow, for Lightnefs,; we make them as 
{mall and light as we can, allowing them convenient 
Strength; and the fhorter they are, the more exactly 
the Drill will follow the Horfe, without the Hand of 
him that follows the Drill, whofe chief Bufinefs. is, 
with a Paddle to keep all the Shares and Tines from 
being clogged up by the Dirt {ticking to them, and 
alfo to obferve whether the Seed be delivered equally 
and juftly to all the Chanels. 

Thefe Limbers fhould approach fo near together 
at their fore Parts, near the Chain, that there may be 
none or very little room betwixt the Limbers and the 
Horfe ; and therefore muft be nearer together for a 
- very little Horfe than for a great one: The Horfe, 
which I have ufed in all my Drills for thefe many 
Years paft, is a little one, about Thirteen Hands 
high; andthe fore Part of my Drill-limbers are Twenty 
Inches wide afunder at the Chain. | 

At g on the Outfide of the Limber G, is a {mall 
Staple driven in, having one Link on it, which holds 
a fmall Hook, which, taking hold of different Links 
of the very fmall Chain I, raifes or finks the fore 
Part of the Plough to different Heights. But take 
care to fet it at fuch a Degree, that the fore and 
hinder Share may go equally deep in the Ground; 
and when they do fo, the fore Part of the Limbers 
ought to be higher than the Traces which draw them, 

At bin the Limber H, is driven another Staple, 
which holds the other End of the Chain ; or elfe, in- , 
ftead of aChain, we may make ufe of a Piece of 
Cord, oneEnd of which put thro’ this Staple, and 
ty’d to the Limber, and a Piece of Chain of half 
4 dozen Links, faften’d to the other End of fuch 
—aCord, will ferve as well as a whole Chain, for 

raifing and finking the Limbers. 

He who can by thefe Directions make this Wheat- 
drill, may very eafily make any other Sort of Drill, 
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for planting any Sort of Corn, or other Seeds that 
are near about the Bignefs of Seeds of Corn : He may 
make it with a fingle Row of Sheats, by placing as 
. many of thefe fore Sheats as he pleafes in the Plank, 
which may be longer or fhorter, as he thinks fit ; 
and he may add a Beam betwixt every Two of them, 
with a Sheat in it, like thefe hinder Sheats ; and then 
the Drill will be double, having Two Ranks of Shares. 
But I muft advife him never to make a Drill with 
more Shares than will be contain’d in Four Feet 
Breadth, that is, from the outermoft on the right 
Hand, to the outermoft on the left Hand ; for fhould 
the Drill be broader, fome of the Shares might pafs 
over hollow Places of the Ground without reaching 
them, and then the Seed falling on theGround would — 
be uncover’d in fuch low Places. 

Toa Drill that plants upon the Level, Marking- 
wheels are neceflary, to the end that every Row may 
be at its due Diftance:. As in a Drill with Five Shares, 
for planting Rows Eight Inches afunder, Four of the 
Five cannot err, becaufe Four equal Spaces are included 
betwixt the Five Shares; but the Fifth (which we 
call the parting Space) being on the Outfide uncon- 
fin’d, would fcarce ever be equal, were it not kept 
equal by the Help of the Marking-wheels. The Rule 
for fetting of thefe is thus: We compute altogether 
the Five Spaces belonging to the Five Rows; which 
being in all Forty Inches, we fet the Marking-wheels 
Eighty Inches afunder, that is, double the Diftance of 
all the Spaces, each Wheel being equidiftant to the 
Middle of the Drill, which Middle being exactly over 
the Horfe-path, when the Drill is turn’d, the Horfe 
goes back upon the Track of one of thefe Wheels, 
making his Path exa¢tly Forty Inches diftant from 
his laft Path: By this means alfo the Rows of the 
whole Field may’ be kept equidiftant, and parallel to 
one another ; fo that it would be difficult for an Eye 
to diftinguifh the parting Rows from the reft, 

But 
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But when Two different Sorts of Seed are planted, 
- fuppofe a Row of St. Foin betwixt every Row of 
Barley, the Rows of which being Fight Inches afunder, 
and the Barley drill’d by the fore Hopper into the 
Chanels made by the five Shares, and the St. Foin 
drill’d from the hinder Hopper into the Chanels 
made by Six Shares, the Marking-wheels muft be at 
no greater Diftance than thofe above-mention’d, where 
there are only Five Shares ; becaufe one of the Six, 
which are for the St. Foin, muft always return in the 
fame Chanel, going twice therein ; for One Row of 
Barley would be miffing, in cafe the parting Space 
fhould be made by this Sixth Share; and that parting 
Space would have no Barley in it. Therefore it is 
a Rule, that whenfoeverT wo Sorts of Seeds are drill’d, 
the Rows of one Sort betwixt the Rows of the other, 
there muft be an odd Share in the Drill, which muft 
go twice in one Chanel, and the Diftance of the Mark- 
ing-wheels muft be accounted from that Rank of 
Shares which are the feweft: It muft alfo be contriv’d 
in this Cafe, that each outermoft Seed-box muft de- 
liver but half the Quantity of Seed that each of the 
inner Seed-boxes do; becaufe the outer ones going 
twice in a Place, their Chanels would otherwife have 
a Quantity of Seed double to the reft. , 

In a Drill that has Two Spindles, we place the 
Marking-wheels on the foremoft, which upon their 
Account is thé longeft; but if we fhould ufe the 
Wheels of the hinder Spindle as Marking-wheels, 
then that muft be the longeft, and fo the fore Wheels 
(their Semidiameters being much longer’ than the 
Semidiameters of the hinder Wheels, and their Spin- 
dles fhorter) would ftrike againft-the hinder Spindle, 
unleis it were fet farther back than is convenient. 

When Ground is harrow’d the laft time before it 
is to be drill’d, we contrive that the Harrows may not 
go directly towards the fame Point that the Drill is 
to go, left the Track of the Marking-wheel fhould 
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be exactly parallel with the Track of the Harrow- 
tines, which might make it difficult to diftinguith the 
Track of the Wheel from that of the Harrow-tine. 
- He that has not a great Quantity of Ground to 
plant with St. Foin, and does not plant it betwixt 
Rows of Corn, will have occafion for no other Drill 
than this Wheat-drill, defcrib’d in Fig. 21. He may 
‘plant his Rows at Fifteen Inches afunder, by the hinder 
‘Hopper, and its Shares, without removing them, the 
fore Hopper being taken off ; or elfe you may plant 
Three Rows at Sixteen Inches afunder, by fetting the 
Beams, and their Seed-boxes and Hoppers, at Thirty 
Two Inches afunder inftead of Fifteen, equidiftant 
from the fore Share; and then the Marking-wheels, 
which are thofe of the fore Spindle, muft be Eight 
Feet afunder; to wit, double to the Spaces of the 
Three Shares, which are Three times Sixteen Inches | 
(or Four Feet); or you may fet the Two hinder 
Beams, &c. at what Diftance you pleafe, fetting the 
Marking-wheels to correfpond with them; but then 
the Harrow muft be alter’d, and both its Legs and 
Tines. muft change their Places in the Head, the Legs 
for guiding it exactly, and the Tines to follow in all 
the Three Rows, which will require a third Tine to 
be added in the Middle, between the. other Two. 
But without any other Alteration than that of taking 
off the fore Hopper, and that of leffening the Seed- 
paffages of the hinder Hopper by the Setting-fcrews; 
my Man planted me feveral Acres of St. Foin with 
my Wheat-drill Two Years ago, the Rows being all 
Fourteen Inches afunder: It is now an extraordinary 
good Crop. MEM 
In cafe the Shares, being only Three, fhould in 
fine Ground go fo deep as to endanger the Burying 
of the Seed, the beft Remedy to prevent this fatal 
Misfortune is, to place a triangular Piece of Wood, 
like thofe in Figures 25. and 26. the firft of which 
fhews one Side thereof, with the Nail by which it is 
tg 
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to be nail’d into the lower Part of the Trunk, with 
its moft acute Angle uppermoft , the other in Fig. 26. 
fhews the fame, and its Back-fide a 4, that is to be 
nail’d to the Back: of the Sheat, being of the fame 
Breadth with it; its Bottom 4c being the Breadth of 
the Plates, on their Infide, the Angle c coming out 
backwards, juft as far as the Plates: The Depth of 
this Piece from a toc is uncertain, becaufe the Plates 
of fome Trunks are broader than of others.: The 
Ufe of this Piece is, to fill up the lower Part of the 
Trunk; fo that the Seed, dropping upon the oblique 
Side of this Piece of . Wood, may by it be turn’d 
into the Chanel, after fo much Mould is fallen in it, 
as will fufficiently leffen its Depth, whereby the Danger 
of burying the Seed is avoided: And fuch a Piece of 
Wood placed into each Trunk, I ¢hink, is preferable 
to Ground-wrifts,. which are commonly ufed for this 
Purpofe ; becaufe the Ground-wrilts leave the Chanels 
too wide and open. | | 

But when only the Two hinder Sheats are ufed for 
St. Foin, we can make their Chanels the fhallower, 
by finking the Limbers by their Chain, fo much as 
that, the Plough bearing moft upon the fore Share, 
the hinder Shares will go the fhallower. 

When we drill hilly Ground, both up and down, 
we cover the hinder Parts of all the Trunks, from 
their Tops, to within T’wo or Three Inches of the 
Ground, to prevent the Seed’s falling out far behind 
the Trunk, in going up Hill; and this we do either 
by a Piece of Leather nail’d to each Side of a Sheat, 
the Middle of the Leather bearing againft the hinder 
Part of the Plates (or Trunk) ; or femetimes, inftead 
of Leather, we ufe Tin. 

Every Trunk being thus inclos’d behind, we can 
drill up and down an hill of a moderate Afcent ; but 
when it is very fteep, we never drill any thing but 
St, Foin on it, and that by a Drill made for the Pur- 

pole, fo very light, that a Man may carry it up tl 
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' Hill on his Back, and draw it down after him: This — 
Drill has Five or Six Sheats in one Row (with the | 
_ Harrow behind them). Their Shares being extremely — 
_ fhort, the Standards which draw the Hopper muft be _ 
fet’ perpendicular to the Horizon, when the Drill is — 
coming down, rather than to the Surface of the Side 
of the Hill: The Funnels muft alfo correfpond with 
the Standards. | | 
* Some, inftead of thefe Sheats, make ufe of hollow 
wooden Harrow-tines, thro’ which the Seed defcends: — 
But thefe I do’ not approve of; becaufe where the 
Ground is hard, and not fine; they rife up, and 
make no Chanels for the Seed ; and then it lying un- 
cover’d will be malted. | mW OS 
When a Drill has only one Rank of Shares, we 
{crew on the Harrow by its Legs, to the Infide of the 
Two outfide Sheats, as near as we can to their fore 
Shoulders, leaving fufficient room for the Harrow to 
rife and fink, in the fame manner as when it is drawn 
by the Beams. 


foes Clans) s: Rus ers oma ce |B 
Of the Turnep- Drill. 


Pt ATE 5. fhews the. whole Mounting of a 

, Turnep-drill. Fig. 1. is a Plough, but little differ- 
ing from the Drill-plough laft-mentioned. A, A, are 
the Two Limbers, differing in nothing from the other, 
except that they are lighter, not being above Two 
Inches Diameter, behind the Bar: T hey are drawn in 
the fame manner as the other. Their Bar B is diftant 
from the Plank Three Inches, being fhoulder’d at 
each End, with a very thin flat Tenon, paffing thro’ 
each Limber, and pinn’d on their Outfides, as at aa. 
We do not pin in this Bar thro’ the Limbers, left the 
| Holes 
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Holes fhould make thefe very fmall Limbers the 
weaker in that Parts C, the Plank, Two Feet and 
an Inch long, Five Inches broad, and an Inch and a 
quarter thick. D, D, the Two double Standards, 
or Two Pair of Standards, placed into the Plank 
with Shoulders above, and Tenons pinn’d underneath 
the Plank, and. are Thirteen Inches high above it: 
Thefe ferve for a Pair of Marking-wheels, when 
Turneps are drill’d on the Level, to keep the Rows 
all parallel, and at what Diftance you pleafe, by _ 
fetting them according to the Rule already laid down. 

Sometimes we place the double Standards into the 
Plank of the Wheat-drill, in the fame manner. that 
thefe are placed: | : 

We take off the inner Edge of each Standard at 
the Top, as at) and 24, for the more eafy Admiffion 
of the Spindle of the Marking-wheels into the Forks : 
_ This Spindle is kept in its Place by Two of the fame 
fort of Wreaths, and placed in the fame manner as 
thofe defcrib’d for the fore Hopper of the Wheat- 
drill. | : 

Such Marking-wheels are neceffary for drilling upon 
the Level ; but not for drilling upon Ridges. 

E is the Beam, Two Feet Two Inches and an half 
Jong, Four Inches broad, and Two Inches thick: It 
is thus broad, that the Screws which hold on the crofs __ 
Piece F, may be farther afunder: The Screws muft 
be placed as near as may be to the Outfides of the 
Beam, and at equal Diftance from each Side of the 
crofs Piece; by which means the Standards are kept 
the firmer from Turning. “4 

The Diftance between the Plank and the crofs Piece 
is Eleven Inches. The Breadth of the crofs Piece is 
Two Inches and a quarter. This crofs Piece is fhewn 
apart in Fig. 2. where itsT'wo Standards A, B, are each 
Seventeen Inches long (or high), and each on its fore 
Side and hinder Side One Inch and a quarter broad, and 
nearly Three quarters of an Inch thick: They are 

: ) fhoulder’d 
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fhoulder’d and pinn’d into the crofs Piece at @ 6. The — 
crofs Piece is Thirteen Inches and an half long, and 4 
one Inch and a quarter thick in the Middle from ¢ to 
d ; but for about an Inch on the Infide of each Standard 
is Two Inches and an half thick, that the Standards 
may have the more Wood to fupport them, and that 
the Hopper, bearing upon the thicker Parts of the 
crofs Piece, may be held up above the Funnel, that 
the Fork of the brafs Spindle may not ftrike againtt 
it, when the Plough is taken up to be turn’d, there 
being a little more than a quarter of an Inch of the 
Breadth of the crofs Piece behind the Standard, for 
the Hopper to reft on. 

The whole Diftance between the Standards is 
- Nine Inches and a quarter. The Standards muft be 
exactly perpendicular to their crofs Piece: Their 
Tops are drawn up each to a Point, as at e and f, 
we which the Hopper is the more eafily put on upon 
them. 

The Funnel, Sheat, Share, and Trunk, are the 
fame as thofe in the Wheat drill, except a few Dif- 
ferences: As Gin Fig. x. is the fame as the fore 
Sheat of the Wheat-drill, with its Accoutrements ; 
only it is lower, being but Eight Inches high from 
the Bottom of the Share up to the Beam; and the 
Plates of the Trunk are fomewhat narrower: Its 
Tenon paffes thro’ the Beam, and comes up above it, 
betwixt the Funnel and the crofs Piece; and there is 
pinn’d in thro’ its Hole above the Beam. There is 
no want of Wood behind the Sheat, the Funnel not 
being cut in the Beam, but placed upon it. 

The Funnel is fhewn apart in Fig. 3. and is Two 
Inches deep, Four Inches fquare at Top ; its Four 
Sides terminating at an Hole in the Bottom, half an 
Inch broad from 4 to 4, and near an Inch long from 
c tod; which Length is divided in the Middle, by 
the upper Edge of a Brafs Spout, which divides the 


Hole into Two equal Parts (or Holes), each of which 
is 
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is about -half an Inch fquare; this Funnel being 
fcrew’d on upon the Beam by Two Wood Screws, 
entering at Two oppofite Corners of the Funnel, as 
at ¢ din Fig. 1. fo that the Seed may drop from the 
Seed-box upon. the right Side of the Funnel at e, 
which being about half an Inch diftant from the Par- 
tition, and equidiftant from both Holes, the Seed 
rebounding is pretty equally diftributed to each of 
the Holes. ! abritst 
The fore Part of the foremoft Hole being equal 
with the Back of the Sheat, the Beam being cutthro’ 3 
fo that the Back of the Sheat, and the fore Part of 
the Hole thro’ the Beam, and the fore Part of this 
Hole, make one plain Surface, whereby the Seed, 
that falls into this foremoft Hole, defcends to the 
Ground, near the Back of the Sheat, thro’ the Trunk. 
And the Seed which falls into the hinder Hole, is 
convey’d obliquely backwards thro’ Part of the Beam, 
by a fhort thin Brafs Spout, whofe Diameter in the 
Infide is fomewhat more than half an Inch; but the 
fore Part of it, which divides the Iwo Holes, de- 
fcends firft perpendicularly half an Inch, and then 
turns off backwards, and there the Spout begins to 
be round: Its joining is on its hinder Part, to the 
end that the Seed, never running upon it, cannot be 
ftopp’d by it. The lower End of this Spout ends at 
the lower Surface of the Beam, a little behind the 
Plates of the Trunk, which Hole is feen at a in Fig. 4. 
where this Hole delivers the Seed down into the 
Spout A, when it is drawn up into its Place by the 
String B drawn thro’ the Hole at 2 in the End of the © 
Beam, and there tied until it ftand in the Pofture in 
which it is feen at f in Fig. 1. | 
The Shape of this Spout is better feen in Pig. 5. 
where A is the Spout, Four Inches long, a full Inch 
Diameter in the Infide: Its lowerEnd is circular; but 
its upper End B is cut at obliqueAngles, fo that when 
it is drawn up to its Place, its Edges will coun the 
ower 
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lower Surface of the Beam, and inclofe the lower 
End of the other Spout within it: It is made of thin” 
hammer’d Brafs (as is the other). ‘ The Edges of the 
Piece of Brafs, which make this Spout, are join’d'on 


its hinder Part, for the fame Reafon that they are fo 


in'the other Spout. At there is a Jag cut in oné - 
of thefe Edges, and rais’d upwards, by which Jaz 
the String being tied on the Spout juft below, is _— 
hindred from flipping upwards. 
Joining to the higheft Part, and made with Part of - 
the fame Piece of Brafs, turn’d back’ from the End of 
the Spout, is its Hinge C, near Three quarters of an 
Inch long in its Hollow. tases 
Dis a thin Piece of Iron, half an Inch broad, and 
a little longer than the Top of the Sheat, by which 
_ the Spout is held up: This Piece of Iron is riveted by 
a Rivet paffing thro’ an Hole at ¢,and thro’ the Sheat, 
juft before the Trunk, and thro’ another Piece of Tron 
on the oppofite Side; both the Pieces of Iron, with 
their upper Edges touching the Beam, ‘being thus 
riveted to the Sheat. Seat tia ei alii 
The Spout is pinned in by the Screw E,’ paffing as 
by the prick’d Line F thro’ the Hole G, and-alfo thro* 
the Hinge C, and fcrew’d into the Hole of the oppo- 
fite Piece of Iron, correfponding with the’ Hole G; 
and then it will appear as in Fig. 4. UP 5 ese: 
Inftead of thefe Pieces of Iron, we fometimes ufe _ 
Pietes of Wood, a little broader'and thicker, nai?'d 
on the Sheat. os ; | 
The Ufe of this Spout is for carrying half of the 
Seed backwards, fo that it may drop upon the Cha- 
nel, after the Earth is fallen into it: By this means 
the Seed lying very fhallow, being only cover’d by 
a little Earth rais’d by the Harrow, by its Shallownefs 
comes up in moift Weather, fooner than the other 
half, which lics deeper in the Ground ;° but if the 
Weather be dry when planted, the deeper half, by the 
Moiiture of the Earth fromthe Dews, will come’ up 
is | Bet, ak firtt, 
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firft, and the fhallow half will. not. come up till Rain 
come to moiften it; fo that by the thallow or deep, 
the Turnep-fly is generally difappointed. 

fig. 6. fhews one of the Tines of a Drill-harrow 
made of Wood: Its Edge a 6 is made‘roundith at 4, 
by which means it raifes the Earth on its Sides; but 
does not drive it before: This Edge from a to dis 
Six Inches long; from 4 to ¢, being. its Bottom, is 
One Inch anda quarter ; frome to d is the Back, an 
Inch and an half thick at Top, gradually tapering 
downwards to ¢, where it is half an Inch thick, being 
fhoulder’d ‘all round: It has a flat Tenon A, which © 
paffes thro’ a Mortife in the Harrow-head ; the Length 
of which Mortife is parallel with the Length of the. 
Harrow-head, into which it is held by'a Pin, paffing 
thro’ the Hole of the Tenon, above the Harrow; as 
may be feen in Fig. 7. at a; and its Fellow at dD. 

Thefe Two Tines are Eight Inches afunder at their 
Points, and Six Inches and a quarter afunder at their 
upper Parts, juft under the Harrow-head. The fore 
Edge of the Tine A inclines a little to the Left, as 
the Edge of the Tine B doth to the Right. 

Fig. 8. fhews one of the Legs of the Harrow. 
At ais feen the round Tenon, which paffes thro’ the 
Harrow-head up to its Shoulder, and is pinned in thro’ 
an Hole of the Tenon juft behind the Harrow-head ; 
upon this Tenon the Harrow-head may turn: The 
other End has an Hole at 4, thro’ which it is pinned 
on to the Beam. The Length of the Leg from the 
“Shoulder at 4, to the Hole at 2, is Twenty Inches : 
Its Thicknefs is an Inch and a quarter, and its Breadth 
an Inch. The Two Legs are feen mark’d C, D, in. 
Fig. 7. They bend. down in the Middle, to give the 
Harrow the more room for rifing and finking; they 
are parallel to each other, and diftant a little more 
than the Breadth of the Beam, that they may have 
_ Liberty to move thereon, when one End of the Har- 
row-head finks lower than the other, by the Uneven- 
nefs of the Ground, Baul 
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“The Harrow is pinned on to the Beam by the Iron 
Pin, Fig.g. paffing thro’ the Hole of the Leg at g, 


and thro’ the Beam, and’alfo ‘thro’ the other Leg on _ 


the other Side of the Beam, where the Screw at the 
End of the Pin has a Nut fcrew’d on it. This Pin 
is round from: its Head all the Way thro’ the firft 
Harrow-leg, and thro’ the Beam; but all that Part 
of the Pin, which is in that Leg againft which the Nut 
is fcrew’d, muft be fquare ;: whereby that Part being 
bigger than the round Part of the Pin, and than: the, 
Hole in the laft-mention’d Leg, cannot turn in the 
Hole of that Leg ; for if it did, the Nut would be 
foon unfcrew’d by the Motion of the Harrow; but 
the Pin muft have room to turn in the other Leg, 
and inthe Beam. This fquare Part of the Pin’is feen 
at a, fig. 9. The whole Length of the Pin, from 
its Head to the End of the fquare Part at 2, wherethe 
Screw begins, is of the Thicknefs of the Two Legs, 
and of the Breadth of the Beam. | 7 

We fometimes fet the Legs of the Harrow Two 
Inches wider afunder, by making them each an Inch 
thicker at their fore Ends in their Infide, and reach- 
ing Five or’ Six Inches behind their Iron Pin: Thefe 
thicker Parts, bearing againft the Beam, keep the 
hinder Part of each Harrow-leg ‘an Inch diftant from 
the Sides of the Beam, whereby the Harrow-legs are 
Six Inches afunder, inftead of Four, by means. of 
thefe added Thickneffes. | 

‘When a Drill is taken up to be turn’d, the Perfon 
that does it, takes hold of the Harrow-head, and. lifts 
it up : The Legs of the Harrow, bearing again{t the 
crofs Piece, fupport the whole Weight of the Drill. 

When the Harrow does not go deep enough, we tie 
a Stone upon the Middle of the Harrow-head, by a 
String that paffes thro’ the Holes at b. All the Wood 
of this Plough» and Harrow is Afh, except the 
Limbers. 
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The Hopper of the Turnep-drill is very different 
from; thofe already defcribed: It confifts of a Box 
placed into the Middle of a Carriage ; which Box is 
deferibed:in all its Parts, lying open with their Infides 
upwards in Fig. 10, A is the fore Side of the Box, 
Five Inches and an half deep, and Six Inches and an 
half long. B, the hinder Side of the Box, oppofite 
to the former, and of equal Dimenfions. — 

Each, End of the Box is made withThree Pieces of 
Board, of which C the uppermoft is Three Inches 
and a quarter deep, and Five Inches long, which 
Length is the Breadth of the Infide of the Box. The 
End of the Piece C, when in its Place, ftands againft 
the prick’d Line a 4 in the fore Side A ; the other 
End ftanding againft the prick’d Lines in B, which is 
oppofite to, and correfponds with, the prick’d Line 
ab; the fore Side, and. hinder Side, being fcrew’d 
to the Ends of this Piece by Four Screws. ; 

The Piece D is Two Inches and a quarter broad, 
_and of the fame Length with the Piece C, and fcrew’d 
up to the Bottom of ic with Two Screws; and then 
its End will bear againft the prick’d Line 4, and 
that which is oppofite to it in the Side B. 

E is the lower Piece of this End, and an Inch and 
a quarter broad: Its End is to ftand againft the prick’d 
Line ¢-d, and its other End at the oppofite prick’d 
Line in B. The Piece D muft,be fcrew’d upon the 
upper Edge of the Piece FE, as the Bottom F mutt 
be fcrew’d up to its under Edge, which will ‘ftand 
upon the prick’d Line ef. The Three Pieces G, H, 
I, being oppofite to C, D, E, and of the fame Di- 
menfions with them, placed in the fame manner, 
make the other End of this Box. At g in the Bottom 
F, appears the Hole which is over the Mortife of the 
Brafs Seed-box, the Shape and Size of which Hole 
may be feen by the prick’d Lines upon the Flanches 
B, C, of Fig. 9. in Plate 2. The foremoft End of 
which Hole reaches almof%t as far forwards as the 
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‘End of the Axis of the Tongue of ‘the Brafs Seed- 
‘box, and its hinder End almoft as far as ‘the hinder 
End of its Cover (a). The Bottom F, being ‘of the 
‘fame Length with C, D, E, and their Oppofites, 
‘bears againft the prick’d Line a’) of the fore Side 


A, and againft the. oppofite prick’d Line of Bs °The 


‘Length of this Bottom F is the Breadth of the Infide 
of the Box, and its Breadth reaches to the outer Edges 
of the Pieces F and I, being Three Inches and an 
half. tes aes 


FP ER 


‘Angles, and fo clofe, that no Seed may run’ out’ at 


‘them. All the Pieces are of Board, full half-inch 


thick, except the Bottom, which is thinner. 

.. Fig. ry. fhews the Bottom of the Box’ with its 
under Side uppermoft, where the light Part Ais the 
“Bottom-board, covering theT wo End-boards, Eand 1, 
in. Fig..10.. The dark Parts B and C are the under 
‘Sides of D and H, in Fig. 10. At ais the fore End 


of the Brafs Seed-box fcrew’d up to this Bottom- 


board. . At b.s-the hinder End of ‘the Brafs Seed-box 
ferew’d up in like manner, the outer Edge of the 


‘Flanch of the Seed-box being even with the Edge of - 


the Bottom-board. T he End of the Brafs Spindle, 
with its Fork, appears at Ceri iaiFaps 


Fig. 12. fhews this Box ftanding upon its Bottom, 


with its hinder Side laid open. Ar @ is the Hole in 
che Bottom, under which the Brafs Seed-box is faften’d, 
with {mall Iron Screws, fquare near the Heads, ‘ pafi- 
ing.thro’ the Bottom, and thro’ the Holes at each 
End of the Brafs Box, with their Nuts ‘underneath. 


(2) Commonly it reaches. within half a.quarter of an Inch ; 


“but if it fhoald only reach within a ‘quarter of ‘an Inch lof them, 
“s+ would not have that ill Confeguence of that Diitance, as the 
2fame Pofition would: have in| thedarge-Seed-boxes,; ifor,in.them, 
‘ghe Seed would, in fuch Cafe, beapt to bear againit the Bottom of 
.the Hopper, and. obftrudt, the Motion of the Brafs Tongue, which 


ae 


fmall Seeds cannot do in the Turhep-{eed Box. 


The 
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The Pins mutt touch, all the Sides of the Holes in 
the Brafs, to prevent the Seed-box from Moving any 
Wa 

5 the fore Side of the Box. B the hinder Side 
lying down. C_is the Piece H of Fig. 10. which 
makes a fort of Shelf in the Box at its left End. D 
at the right End makes another like Shelf, under- 
neath which 1, the Fork.of the Brafs Spindle is turn’d 
by the Crank ‘in the End of the wooden (falfe) Spin- 
dle. By means of thefe Shelves, there, is room for 
the Two.wooden falfe Spindles to.come ,the further 
into the Carriage, without leffening the upper Part of 
the Box, E and F are the Two eae of the upper 
Part of the Box, made by the Two Pieces .G and C 
of Fig. 10. When the hinder Side B is rais’d up, and 
{crew’d to,thefe Ends, the Box is complete. 

We put aid upon this Box, which is hing’d on 
to its right or left End. This Box (having the Brafs 
Seed-box at its Bottom) isto be. placed into the Middle 

of a Frame or Carriage. 

Fig. 13.:fhews the Infide of the.Carriage iene 
down. A is the hinder Side, Eighteen Inches long, 

Dove-tails and all, and Six Inches broad. B the ta 
Side, of the cia Length with the hinder Side, and 
Eleven Inches broad. This Fivelnches greater Breadth 
than the hinder Part is, becaule a greater Height is 
required on the fore Side, on account of the Hoppers S 
being drawn, and the Plough, held up by that and the 
Treces that muft be fix’ dt to it. .C, Dare its Two 
Ends, Six Inches long, befides . their Denes tails, and 
Six Inches broad. ig and Fare Two Pieces each Six 
Inches long, whofe Ends are to ftand acainft the © 
prick’d Lines 2 4 and cd of the hinder Side, and 
their other Ends againft the prick’d Lines in the fore 
Side, ,which are oppofite to thefe. The Breadth of 
each of thefe Pieces is Four Inches: When they are in 
their Places, their, lower Edges come even with the 
Bottom of the Carriage. Their Ufe is to fuppest 
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the Ends of the Spindles which come juft thro’ their 
Holes, after each of them have paffed their Hole at 
its refpective End of the Carriage. _ : 

All this Carriage is made of Board full half-inch 
thick: The Ends C and D are made of double 
Thicknefs by another Piece of Board added to each, 
that covers all their Infides, except their Dove-tails. 
Thefe Boards with which they are lin’d, are nail’d to 
them, with their Grain going a different Way, and 
croffing the Grain of the Board of the End, either 
at right or oblique Angles. This prevents the Holes 
from fplitting out, and makes the Holes of a double 
Thicknefs ; whereby the Spindle is the lefs worn by 
them, in cafe there are no Brafs Wreaths to enter 
them. 

The middle Pieces FE and F are lin’d by their whole 
Surfaces, in the fame manner as the Infides of the 
Ends are lin’d. 3 

When thefe Ends and middle Pieces are in their 
‘Places, a wooden Cylinder, of the exact Diameter of 
the Holes, is thruft thro’ all Four, to hold them exaétly 
true, whilft the Ends and middle Pieces are all fcrew’d 
faft into their Places. 

The prick’d Lines are drawn all round the Carriage, 
thro” the Centres of the Holes, and at equal Diftance 
from the Bottom of the Carriage, which is an Inch 
and Three quarters, and the One-eighth of an Inch. 
This prick’d Line is a Direction how high to nail on 
the Ledgers G and H, whereon the Box is to ftand ; 
and the Diftance the upper Surface of the Ledger 
muft be above the prick’d Line, is the Semidiameter 
of the Brafs Spindle; and the Thicknefs of the Brafs 
Box above the Spindle, or, which is the fame thing, 
‘the Diftance between the Centre of the great Hole 
of the Brafs Seed-box, and the Plane of the Top of 
its Mortife, being half an Inch and half a quarter, 
ftrike a Line above the prick’d Line parallel to it, ‘at 
“this Diftance above, and then nail on the Ledger, 
| sth with 
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with its upper Edge at this Line. This, with its oppo- 
fite Ledger plac’d in the fame manner, will fuppore 
the Box with the Axis of the Spindle of the Seed-box, 
at equal Height with the Centres of the Holes of the 
Carriage; fo that if thofe Holes are parallel to, and 
equidiftant from the fore Side and hinder Side of the 
Carriage, and the Axis of the Brafs Spindle be placed 
in the like manner parallel to, and equidiftant from 
the fore Side and hinder Side of the Box; then when 
the Box is thruft down in its Place, upon thefe Ledgers, 
and the wooden (falfe) Spindles are placed into their 
Holes, their Axis will fall into a ftrait Line with the 
Axis of the Brafs Spindle, as they ought. 

Fig. 14. fhews the Carriage laid open. A is its 
back Side lying down. B is its fore Side ftanding up. 
C is the fquare End of the left (falfe) Spindle, whereon 
a Wheel is to be put up to the Shoulders of the Spin- 
dle, quite clofe to the Ends of the Carriage. This 
Spindle, being an Inch and an half Diameter, is held 
in its Place, and kept from moving end-ways, by T'wo 

Wreaths; the one at a, bearing againft the Infide of 
the End of the Carriage, the other Wreath at 2, bear- 
‘ing againft the left Side of the middle Piece ; which 
Wreath keeps the Spindle from moving towards the 
right Hand, as the other does from moving towards 
the left. D is the fquare End of the other wooden 
Spindle, whereon a Wheel muft be placed in the fame 
manner as the other Wheel. ‘This Spindle is kept 
from moving end-ways by Two Wreaths, in the 
fame manner as the other Spindle is; but this right- 
hand Spindle, being that which turns the Brafs Spia- 
dle by its Crank, which enters the Fork, fhould have 
its Wreaths of Brafs, like thofe deferib’d in Fig. 17. 
Plate 4. Part of which Wreaths entering about Three 
quarters of an Inch into the Hole of the End and 

middle Part of the Carriage, being firmly fcrew’d on 
to the Spindle, prevent the Friétion that would other- 
wife be betwixt the Wood of the Spindle and the 
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Weed Of thé Holes: “which! Fridion | wearing. “ 
Wood of Both, woule ‘im: time ‘'caufe the St inte 
be loofe in its EToles." Wh efeby’ ifs “Aixis Would | ee? 
froin ‘the flrait Line’ it fhould make With’ the Axis of 
the Brafs $ Spinal e, and tnake an Angle with 1 it; an 
then the'Crank Ole chanee its Place 48 tHe Fork at 
| every Revolution of ‘the WW iKbéls« and if’ the Fiore 
fhould be word very wide, and the Spihdle worn much 
Jefs, ‘the Crank might let '¢o the Forks but whén the 
Wood is of this’'T hiekhels, and each fle Fas Wood 
in it, with tts’Grains pointibs ‘different’ ways,” | it ‘woul 
be 'many Years before the Holes Wotifd béetone’ ‘Late 


enough for this to happen, tho” only wéodén W aatht 


were fied et and a8 to the T'wo Wreaths of, ‘the ‘left 
Spindle, ‘they may be ‘of Wood, Becaufe “tho? ‘that 


Spindle’ fhould grow Joofe, it is nd Damage’, for it 
only ferves to bear up that’ End of 'the Chitidge ; but 


he that has this ‘Sort of Brafs Wreaths for the hinder 
Hopper of 'a Wheat-drill, may take them ‘thence, and 
place: them upon thefe Spindles, and remove ‘them 
again to the Wheat-drill when’ that is ufed§” for that 
athe the Tu urnep- drill; are very tarely, a ede! ‘ufed at 
the {anie’ time. 

Fis the Iron CHainfe plac’d into ‘the falfe Suindlé 
inthe manner fhewh at Hin Fig. 5. “Of Plate 2. for 
turning the Brafs’ Spindle by ‘its Balk ‘but -take care 
that thie End of this wooden Spindle de not approach 


nearer’ to the End of the Brafs Spindle’ ‘than the Di- 


ftance of half an Inch, ‘left, if the inner Wreath fhould 
‘grow ‘loofe, ’ the woeden Spindle might bear fo 
hard acainft the Brais’ one) sds to wrench the Seed- box 
‘down froin the Wood, and’ then the’Seed might, run 
Out betwixt the Seed- box and the Bottom to which | “f 
4s {crew de & 
When. the nine bie’ Ais {crew'd ‘tp dgainit the 
‘Ends‘and middle Pieces, then the Box defcrib’d, be- 
ing thruft down into the Carriage, ‘and ftanding upon 


‘the défcrib’a Ledgers, and at that Diftance from each 


End 
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Endoof, the,Carriage,;that.the Seed may drop on the 
_ Sidejof the Funnel,..aspis before deicrib'd ; the Box 
is kept in its Place by oneSerew pafling thro’ its Back, 
andthe back Side of the Carnage. ox, eiaehewe ors 
“The Notch-F is leut.in the-Bottom of, the hinder 
Side of the, Carriage, ,up to the Bortom jof- the Leds 
ger, for the Conveniencenof fecing the Seed dropante 
the Funnel. ripay no meri werls a i PaO 
The round Notch,G is, made in the Bottom of. the 
fore Side of the Carriage, to make.room for one’s 
Hand:-to! go vin othere, and urna the Setting-{crew 
_ withquttaking-of the Hopper from the Standards. .» 
This Box and Gatriage, fo fix’d together, compols 
the.‘Turnep-hoppér; Which. is drawn and, guided, 
and’ alfo holds ‘up :the Plough, by Two hollow Pieces 
of: Wood ‘fcrew’d: on to:the Outfide of the fore) Part 
ofe the Carriage; »their Ends H and I appearing + 
little above ‘the,Carriage.~, * h abiebries?. oe 
One-of thefe hollow Pieces’ of Wood is. fhewn in 
Figv 153) ‘The Breadth of its Hollow mutt conform 
to the Breadth of! the Standards, which.are/Qne Inch 
and:sa quarter \broad.; | -but we muft allow .about:a 
quaster of an Inch more.in the Hollow-for the, Swelling 
of the Wood. The Depth of the Hollow..muft; be - 
the Lhicknefs of the Standard that isto go in it, 
allowing about the Eighth-of.an Inch.for the Swelling 
of the Wood. The Hollow-fhould-be a little deeperin - 
the Middle than at each End; because the Standard 
ought not to bearagain{t any thing, except at or near 
the upper and lower Part of the Cartilage. Altho’ 
the End) of thefe Pieces:come a little higher than the 
Carriage in this Hopper, yet I think. it is better that 
ethefe hollow Pieces come no :higher than, even with 
athe Top, nor defcend any lower than even with the 
‘Bottom of the Carriage ; and then the Length of each — 
of thefe Pieces need be no more than Eleven Inches, 
- which is ‘the:wholeDepth of the Carriage. 


— 
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The Wood on each Side of the Hollow, fufficient 
for the Holes a, a, a4, a, muft be about half an Inch 
broad. The beft way for fixing them on, is whilft 
the Standards are in them, placing a fmall Piece of 
Wood at each Corner of the Hollow, betwixt the . 
Standard and the Wood, to the’ end that there may. be 
no more room on one Side of a Standard than on the 
other Side ; then fcrew them on (parallel to and equi- 
diftant from their refpective Ends of the Carriage) 
by Four final! Screws each, the one at c, ¢; ¢, ¢, and 
the other at d, d, with Two below ; the Heads -of 
thefe Screws being on the Infide of the Carriage; and 
their Nuzs on the Outfides of the hollow Pieces}: then 
pull out thofe little Pieces‘of Wood, that were'to keep 
the Standards ‘in the Middle of the Hollows, whilft 
the Holes for the Screws were bored, and then the 
Turnep-Hopper is finifhed, and being put om upon 
the Standards A, B, in Fig. 16.\is ready to ‘goto 
Work; and in this Figure the whole Turnep-drill — 
may be feen asin the Profpe& of a Perfon following 
it at Work, except that this Figure has not the double 
Standard, nor Marking-wheels becaufe we never ule 
‘them for drilling Turneps, except it be on the Level, 
which we very rarely do. | 
TheCircles of the Wheels of this Hopper goT wenty 
five Inches afunder ; were they farther afunder, they 
would not go fo well upon the Ridges ; or were they 
nearer together, they might not hold up the Plough 
fo fteadily, but that one Wheel might happen to be 
yais’d from the Ground, by the defeending of the op- 
“pofite Limber, and if it fhould happen to be the — 
Wheel that turns the Crank, no Seed would be: de- 
liver’d out whilft the Wheel was rais’d above the 
Ground ; fometimes we ufe Wheels of T'wenty-fix 
‘InchesDiameter, fometimesT hirty,and at intermediate 
Diameters, with this iopper. L ‘Sheds tgs 
The beft Wood for making all Sorts of Happers 
4s Walnut-tree or Elm; our Beams and Standards we 
make of Afh, (immerse: hy What 
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What is meant by Wood-fcrews, are taper Screws 
made with Iron, having very deep Threads, whereby 
they hold faft when fcrew’d into Wood, and their 
Points will enter into faft Wood without boring any 
Hole for them into the Wood they are to take hold 
of; but near their Heads they are round, and have 
no Thread, and that Part of them muft always be in 
a bor’d Hole thro’ that Part of a Board that is to be 
drawn clofe, | " | 

If the Standards fhould be much fwollen by being 
wet, it may be proper to anoint them with Soap. 

- In drilling, when the Wind is very ftrong, and the 
‘Hopper goes high above the Funnel, the Seed might _ 
be blown over it, if we did not take care to guard 
it from the Force of the Wind ; and for doing this 
there are many Ways: Sometimes we nail.a Piece of 
‘Linen Cloth round the Ends, and the fore Side of the 
Hoppers or elfe we nail_on a Piece of old Hat, or 
Shoe-leather, round the Edges of the Funnel, to raife 
it higher or if the Hopper go a great deal above the 
‘Tronk,: we nail up a Pipe of Leather to the wooden 
Bottom of the Box, which Pipe, being about an Inch 
wide at Bottom, protects the Seed from the Wind, 
-till it arrives fo near the Funnel, that the Wind cannot ~ 
blow it over. 

If we would have along Hopper, ta plant many 
Rows at. once, of Clover or other fine Seeds, it is 
-eafy to make each of thefe wooden (falfe) Spindles 
turn Two or Three Brafs or Iron Spindles ; but then, 
as in all other Cafes, where the fame Hopper is to 
_fupply more than one Chanel with Seed, each of its 
Wheels muft have Liberty to rife without the other, 
as thofe of the hinder Hopper of the’ Wheat-drill do, 
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PLATE 6. Fig. 1. 1s the Hoe-Ploughoin avfide 
“View. (Av is’the:Beim cand Plough-tail; 1 being 
much the fame avith that of othe common;Ploughide- 
fevib’dein Pigit yiof Plate x. ‘The Beam 6f'fuch a 
common Plough, ‘being cut ioff, and fcrew’d up to this 
Plank, and its Limbers, mightimake a Hoe-Plough, 
The Share of! this; from ‘its‘Faib to: the foresPart of 
Yes Socket, isis Pwo ‘Feet: One Inch long, and from 
thence to. the End iof ithe: Point, ‘Ten Inches) andian © 
half: This) is) the:Meafure lofi the under Sideofothe 
Share.: .Biisithe Plank, TwooFeét: Seven Inches and 
san chalf slong, »Dwo: Inches ard <an ‘half thick, and 
(Nine Inches broad:: .C, D, are the Nuts of the‘Two 
‘Screwspins, which’ hold’ up/ithe.Beam:to ithe:Plank. 
‘Bis’ the Nuts.of- othe: Draw-pin; -whichPin hasva 
Crook iundérneath; | whereto one of the Links:of ithe 
fhort Chain of the Whipper is faften’d for drawing 
\the Plough ;:the:only. Ufeiof this’Nut is, toshold the 
°Pin from dropping ‘out by: its) own Weight,:iand that 
20f the Chain and>Whipper;: but ioften, to avoid ithe 
‘Trouble of icrewing and unfcrewing the Nut, we 
fupply ats Ufe by afquarePin alittle bigger than the 
*Flole, which >we:drive up by’an Hammer,’ fo tight, 
éthat it may not drop: out’ of ‘itfelf | but ican eafily 
be driven ‘out’ by ja few Blowsof the Hammer, -as 
often as it is neceffary to remove it into another Hole. 
F', G, are the Two Limbers ; they are fcrew’d on to 
the Plank by Four Screws and Nuts: The under Sur- 
face of the Limbers by their whole Length are parallel 
to the Plank, and to the upper Surface of the fore 
, ee 2 End 
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Fild of the Beam, contrary to the manner of placing 
the Limbers of the Drll-Ploughs', becaufe their Planks 
being ‘always parallel to, the Bottom of their Shares 
if, their Limbers were parallel to their Beams, ,as, thefe 
aré, the foré Ends of their Limbers would not be 
elevated higher than the Plank, but would go within 
a Foot of the Greund, inftead of being, elevated 
almoft as high as the Loree tae draw'ther ; and 
the u pper and under Surfaces of, this Plank muft not 
be parallel to the Share, but muft ‘make the fame 
Anele with it as.its Limbers and Beamdo. 
~“Thefe Limbers ought to crook outwards from each 
other all the Way, till théy come within about a Foot 
of the Chain, much more. than’ the Drill-Limbers 
need to. do; becaufe the Middle.of the Plank of ‘the 
Drill follows directly after the Horfe, but the Middle 
of the Plank of the Hoe-Plough very feldom. does s 
and therefore thére muft be ‘the more room betwixt 
thefe Limbers. Likewife there mult be the more room 
betwixt the forePart of theLimbers, becaufe oftentimes 
the right Limber mutt be rais’d, and the left deprefs’d, 
in. holding the Plough towards the left Side (for if it 
fhould be held towards the right Side, the Share would 
go upon the Fin, and its Point, be railed out.of the 
‘Ground, unlefs it were on a-Surface that had. a-Decli- 
‘vity towards the Right). The Diftance between the 
fore Ends of thefe Limbers is Two Feet Eight Inches. 
i The Strength and ‘Stiffnefs of thefe Limbers, muft 
‘be fuch, ‘that-there may be no Bending betwixt their. 
fore Ends and the Tail of the Beam ; for if they -be 
‘too_weak, fo as to yield tothe Weight of the. Furrow, 
‘the Point of the Share will defcend into the Ground, 
and its Tail will rife up, and then the Plough cannot 
‘go well. ‘The fhorter they are, the ftronger and 
‘ftiffer will they be, ‘of the fame Thicknefs. We may 
‘make them juft of fuch ‘a Length, that there may be 
. room for the Horfe before the Bar H (which holds 
the Limbers at their due Diftance). Thefe are from 
their Ends to the Bar, Four Feet Ten Inches long 
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and from thence to the Plank Ten Inches, and Three 
Inches and an half {quare at the Bar. 

Tis the Whipper.. K, L, are its Notches, where- 
unto the Traces both of the Thiller, and of the Horfe 
next before him, are faften’d. ‘The Length of the 
Whipper is uncertain ; but when we hoe betwixtRows, 
when the Plants are grown high, we make it as fhort 
as it can be, without galling the Horfe’s Legs by the 

Traces. } : 
We fet this Plough to go deeper or fhallower by 
the Chain of the Limbers; . the. changing of whofe 
Links to the Crook M has the fame Effect as change- 
ing the Pins to different Holes of the Crow-ftaves of 
a common Plough. | rove 

, fig. 2. is the Beam with its Mortife and Holes; its 
Crooking down at the Tail is not very material ;. but 
it Caufes the hinder Sheat to be a little the fhorter be- 
low the Beam, whereby it may be fomething the 
lighter, and yet of the fame Strength as if it were 
Jonger. Its whole Length is Four Feet Ten Inches : 
We make its Breadth and Thicknefs fuch, that it 
may be as light as it can be without Bending. A is 
the Mortife thro’ which the hinder Sheat pafies, B is 
the Mortife for the fore Sheat, upon which itis.pinn’d 
up. _Cisa Hole in the Beam, into which the End of 
the left Handle being driven, holds it from moving, 
and is the beft Manner of faftening this Handle of a 
Plough. D, E, are the Holes, thro’ which the Two 
Legs of the double Retch pafs, and are there held up 
by their Nuts. F is the Coulter-hole. G is the hinder 
Hole, by which the Plough is held up to the Plank. 
Hi and J are the.Two foremoft Holes of the Beam, 
thro’ one or the other of which paffes the Pin which 
holds the Beam to the fore Part of the Plank, Thefe 
Holes muft be made as near together as they can be, 
without Danger of fplitting them one into another ; 
to prevent which there are feveral Ways: ‘The one ts 
by driving in Two fquare Pins crefs the Beam, tee 

, . the 
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the prick’d Line 4 4, before the Holes are bored, 
which will prevent the Grain of the Wood from being 
forced out of one Hole into the other ; or thefe Holes 
may be plated with Iron above and below, which will 
_have the fame Effect; and then there need not be 

more than One Inch between Hole and Hole. 
Fig. 3. is the Plank apart, which by its Holes, and 
prick’d Lines, fhews the different Manner of placing 
the Beam. 4, a, 4, a, are the Four Holes for fcrew- 
ing down the Limbers to the Plank. Feat 
Suppofing the Path of the Horfé to be a ftrait Line, 
and the prick’d Line 67 (which is at right Angles 
with the Plank, and equidiftant from each Limber) 
to go exactly over it, without making any Angle on 
either Side of it; then the Beam muft be placed at 
right Angles with the Plank, to the end that the 
| Share may go parallel to the Horfe-path, excepting 
that very fmall Inclination that its Point hasto the left, 
fhewn by the prick’d Lines in Fig. 1. of Plate 1. But 
this Plough feldom follows the Horfe in that manner. 
The faid prick’d Line 47 generally makes Angles with 
the Horfe-path; elfe when the Beam ftood near the 
left Limber, and the Draw-pin near the right Limber 
in the Hole 9. (which it muft do to keep the Share 
parallel to the Horfe-path) the Weight of the right 
Find of the Plank and its Limber would be too heavy 
for the right Hand of the Holder to manage ; and if 
the Draw-pin be removed (fuppofe) to Hole 7. the 
Parallelifm of the Share with the Horfe-path will be 
loft, and the Point of the Share may be inclin’d too 
much towards the Left ; and when a Furrow is to be 
plowed on the right Side of the Horfe-path, the Beam 
muft be removed nearer to the Middle of the Plank, 
and the Draw-pin muft be plac’d on the left Side of 
the Beam, fuppofe to the Hole 2. This will bring 
the greateft Part of the Plank to the right Side of the 
Horte-path ; and then the Share, ftanding at tight 
Angles with the Plank, will make a very large Anole 
| with 
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with the Horfe-path, and then the Plough~ will not 
perform at all. ‘Therefore it being, neceflary, that the 
Share always go parallel to the Flerle-path, and often 
as neceflary that the Plank go at oblique Angles to 
the Horfe-path ; it follows then that-the Beam, ftand 
at oblique Angles with, the Plank, to preferve the Pa- 
fallelifm to the Horfe-path; and this cannot be done 
but by the Holes which are fhewn under the prick’d 
Lines which crofs the Plank. . . _ a 
~The Holes A, B,C, are thofe to one of which 
the Beam is {crew’d up by its Hole G, in Fig. 2. Thefe 
Holes. are made .as: near to the hinder Edge of the 
Plank, as they can-fafely be, without Danger of tear- 
ing out; which is generally about an Inch diftant 
from the faid Edge. pegaita J te 
Every one of thefe Holes are anfwer’d by Three 
others, near the fore Edge of the Plank, as the Hole 
B has, at the foreEdge of the Plank, theHoles D, E, F. 
D,E belong co the Hole! of the Beam Fiz. 2. Thefe 
Two Holes are made as near together as they can be 
without breaking into one another. F anfwers the 
Hole H in Fig. 2. and is made, between D and.&, .as 
near them as fafely it can. . 
~ When the Beam is fcrew’d. up at B and F, ,and 
makes the fame Angles with the Plank, as the prick’d 
Line 4 ¢ doth; then the Draw-pin  ftanding in; the 
Hole 8 or g. will bring the Plough fo much to the 
Left, that the Share will point too much towards the 
Right ; then remove the fore End of the Beam to the - 
Hole D, and then the Beam will,make the fame Angle 
with thé Plank as the. prick’d Line cd, .which may 
bring the Share to be parallel to the Horfe-path nearly 
enough: But if the Draw-pin fhould be plac’din the 
Hole 1. then the Plank would go fo much on the 
Right of the Horfe-path, that the Share would point 
valtly toomuch towards the Left, ftanding 1n either 
‘of thefe Two Pofitions: “Therefore the foremoft. Pin 
muft be removed to the Hole E, and then the Beam 
eT. | Ber. 
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ibéing at thefame Angles with the Plank ‘as the prick’d 
Line ef gy. iw may be ‘parallel to ‘the Horfe-path,. or-fo 
‘nearly, that by removing the Drawipin one Hole, At 
“may: be made perfectly fo. batt 

Nose, That tho’ here are but Nine Holts for the 

‘Draw-pin’; yet we, ufually make many-more in -our 
Planks: And fometimes by changing the Draw-pin 
either sf into another Hole, tho’ that Hole-be bat 
anInch:diftant from the former, the Shareé’is brought 
right without any Inconvenience. <; 

The Holes A and'C have each of ehers their oppo- 
fite’ Holes, which(when the Beams’ placed into éither 
of the Two) have the fame Effett;>for ‘keeping ‘the 

Share parallel to the Horfe-path, as the Hole B add 
‘its Three oppofite Holes have; andvifseither of the 
Holes belonging to A, B, or’C, fhould:not bring ‘the 
Bearm fufficiently oblique. to the Plank, for the Share 
to be*parallel tothe Horfe-path, hiss the Draw-pin 
is in fome one particular Hole, then there may be:an- 
other Hole bor’d before, ‘on the Right or'Left, forthe 
fore Pin ‘to. pafs thro’ by the Hole H ‘of the Beam 
Fig. 2. which will: incline the Beam a little’ more to 
‘the Right or Left, as occafion ‘requires ;:and if none of 
‘all thefe be fufficient, ‘the Plank: may: be ‘turn’d*the 
other Side‘upwards ; andthe Beanmbeine faftened there 
-by ‘the ‘hinder Screw !into ‘any one \of thofe Holes, 
which were next’to the fore Edge of the'Plank before 
itwas revers’d, there may be anew Set of [Holes to 
anfwer the fore Pin, of which that which’ was an hinder 
Hole before the Plank was revers’d, may ‘be ‘ofie, 

» Thefe may fet the’Beam at different ‘Angles from any 
of ‘the firft Holes; | fo that there may beat one End of 
the Plank Six'Syftemsvof Holes, Three son the ‘one 
“Side, and Three! onithesother ; and ifiwehave'aimind 
‘to'make yet/more various Pofitions of the: Plough;:we 
‘may turn the Plank, ‘End for: End, and: ‘there make 
Six be. 1 Spltents:of sap 
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But,inftead of turning the Plank; it would be better. 
‘to have a Fourth Hole in the Beam, ftanding ‘as rear 
to the hinder Hole as H doth to the fore Hole; to 
anfwer which Fourth Hole, there may be Two Holes 
in the Plank, one at each Side of the hinder Hole of 
every Syftem at proper Diftances, to fet the Plough 
{till at more different Angles with the Plank ; and thefe, 
I believe, will be more convenient for the Purpofe 
than the different Holes in the fore Part of the Plank, 
it being eafier to remove the hinder Screw than’ the 
fore Screw ; becaufe if the Plank and Limbers are not 
held up by fomebody, whilft the fore Pin is out, their 
Weight will wrench out the hinder Hole of the Plank 
by that Screw ; but whilft: the hinder Screw. is: out, 
there is no need of holding up the Plank,. becaufe its 
Weight, bearing upon the Beam, cannot injure the 
foremoft Hole; ‘whilft the Limbers bear upon, thie 
Horfe. Upon this. account, 1 wonder we had not 
made the Holes, for changing the Pofition of the 
Beam, at the hinder Part of the Plank rather than the 
fore Part ; which convinces me, that new Inftruments 
are feldom perfect in the Beginning. 

We can alfo alter the Standing of the Beam, by 
cutting away the Wood on one Side of an Hole, and 
placing a Wedge on the oppofite Side of the Pin. ;- 

The Holder may make fome Alteration in the 
Going of the Plough by the Handles. 1) 


The Reafon we never fet the Beam on the right | 


Half of the Plank is, that the Plough always turns its 
Furrow towards the Right-hand ; and the ftrait Side 
of the Share and the Coulter never go fo near. toa 
Row on the Right-hand, by the Breadth of Two 
Furrows, as it does to a Row on the Left-hand, .- 
If by the Drawing of the fore Horfe or Horfes, 
‘the Plough fhould bear too hard upon the Thiller, i 


may be help’d by making.a Row of: Holes near the. 


hinder Side of the Plank, for the Draw-pin, inftead 
‘of thofe in the Middle; for the farther backwards 
the 


+ eee 
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the Draw-pin is plac’d, the lefs will the Limbers bear 
on the Thiller, efpecially when drawn by more Horfes 
than one ; becaule the fore Horfes draw the Limbers 
more downwards than the Thiller doth, as may be 
feen in Fig. 4. | 

Fig. 4. fhews the manner how the Hoe-Plough is 
drawn, and how the Traces are fix’d to it. The Traces 
of both Horfes are faftened to the Notches of the 
Ends of the Whipper at @ and d. The Traces of the 
Thiller by their fore Part are faftened to an Hook, or 
Ring, on the Wood of the Collar, as is ufual for 
other Thillers ; and the fore Part of the next Horfe’s 
Traces is faftened to his Collar in like manner; but 
thefeTraces, being twice as long as thofe of the Thiller, 
muft be held up in the Middle bya Piece of Cord or 
Chain, as at c, where one End of it is faftened to the 
Trace, and. paffes over the Top of the Collar, behind 
one of the Hames, and before the other to keep it 
from flipping’ backwards or forwards; its other End 
is faftened to the oppofite Trace on the other Side, 
as thisEnd is atc. This prevents the Chain from 
falling down, and getting under the Horfe’s Legs in 
turning ; but beware that this String or Chain be not 
fo fhort as to hold up the Traces higher than their 

ftrait Line; for that would prefs upon the Collar, 
and gall the Thiller, befides occafioning the Plough to 
be drawn too much upwards ; for this drawing of the 
fore Horfe by a different Line from that of the Thiller, 
is a great Advantage for keeping the Plough the firmer 
into the Ground. 

If there is another Horfe, his Traces are faftened 
at the Collar of the Second, in the fame manner as in 
drawing of a Waggon. | 
~ When we hoe betwixt Rows, where the Plants are 
very high, as thofe of Turnep-feed, which are much 
higher than the Horfes, to turn a new Furrow up to 
the Row, when there is a Trench in the Middle of the 
Interval, where the Horfes muft go, we find it beft 

| to 
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to place the Beam by the Holes B and FE, in Fig. 3. 

and the Draw-pin near the left Limber, which brings 
the Tail of the Plough to the Right-hand, and the 
fore Ends of the Limbers being towards the Left, the 
End of the right Limber (by t turning the Handles a 
little to the Left) bears againft the wooden Saddle at d, 
and cannot hitch into or take hold of any of the Plants 
to tear them. And that no Part of the Limber may 
take hold of any Plant, we make it very {mooth from 
one End to the other, and cut off the Corner of the 
Plank equal with the Limber, that the Plants may flip 
by it without hanging in it, or be:ng broken by it. 

The Whipper ftanding towards the left End of the 
Plank, its End 4 apes not reach fo far towards the. 
right as to take hold of the Plants, its End 4 being 
over the Interval, where no Plants are; and to keep 
its right End the more out of Danger of. hurting 
the Plants,. we place the Hook of its Chain nearer to- 
wards this End, by which means the left End, be- 
coming heavier, {inks lower, and raifes the ‘aahe: End 
highers and the higher it is, the more fecure the Plants 
will be. from it; ~ becaule they are held off by the 
Limber above, . 

- This way. my Turnep-feed has been ho? d, when 
one would have thought it 1mpoffible for a Plough 
and Hortes to go betwixt the Rows without cleftroy- 
ing the Crop. ‘Almoft in this manner we give our 
Wheat the lat Hoeing, to turn the Furrow a Second 
time towards the Row. When the Plants of the Rows 
are very high, the Driver mutt go in the next Interval, 
on the Left of the Plough; and the Holder. has a Cord, 
like the Reins of a Bridle, which he lays over the 
End of the Draw-pin, which keeps it frony falling 
down,, until he has occafion to ufe it for guiding or 
turning the Thiller. 

“When we turn the Furrow from the Row (which 
will then be ever on. the left Side of the Plough), the 
Plough muft be fet in a very different and contrary. 

: | Pofture ; 
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Pofture ; but then the Plants commonly being low, 
there is no Danger of the Whipper’s or Limber’s 
hitching or taking hold of them; but the Driver muft 
take care, that he does not tread on them, nor fuffer 
any of the Horfes to do fo; and they of themfelves, 
when they are not blind, take all the Care they can 
to avoid it; andI obferve, that the Plants are oftener 
injured by the Driver, than by the Horfes. 

*Tis in this laft-mentioned manner of Hoeing, 
when we go very near to the young Plants, the Firft 
or Second time, that we muft take care of burying 
them with the Earth, which (efpecially when dry and 
fine) is apt to run over tothe left Side of the Plough ; 
this we can in great meafure prevent, when the Ground 
is.clean, by nailing with Three or Four Nails a very 
thin fquare Piece of Board to the Sheat, with one 
Corner bearing at, or below, @, in Fig. 1. and its 
other lower Corner bearing on the Back of the Coul- 
ter on its left Side at 2, its upper Corner reaching to ¢, 
or higher ; its fore End is ty’d on to the Coulter by 
a leathern Thong paffing thro’ an Hole very near the 
End of the Board. The lower Edge of the Board muft 
come no lower than the prick’d Line a, 4, which, 
at b, is juft even with the Surface of the Ground, be- 
fore it is rais’d by the Share ; for if this Board fhould 
be fet down too near the Share, the Plough would not 
go; but, being fet in this manner, it prevents the 
Earth (when never fo much pulveriz’d in the drieft 
Weather) from running over upon the Plants to bury 
them, tho” the Plough go very near them ; except in 
this cafe,we never ufe a Board, the Earth running over 
to the left Side, being often advantageous in Hoeing ; 
for it changes more Surface of the Ground, than if it 
went-all to the right; and when in Summer we hoe 
from the Wheat-rows, not going very near to the 
grown Plants, this Earth that runs over the Share to 
the Left, helps to mend fuch Places where theFurrow 
| Dd 2 _ was 
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was not thrown up clofe enough to the Row by the 
precedent Hoeing. 

The firt time we turn a Furrow towards the Row, 
the Hories go in the Trench near to it, and the 
Plough ftands on the left Side of the Horfe- -path, 
almoft in the fame manner as when the Furrowis turn’d 
fromthe Row; but we very often make ufe of a com- 
mon Plough, for throwing down the Ridge, which 
has lain all the Winter in the Middle of the Interval. 
One Wheel, going on each Side of that Ridge, holds 
that Plough toa oreatExatnefs for fplitting this Ridge 
into Halves, which the Earth- board, being fet out for 
that Purpofe, throws up to the Row on each Side of 
the Interval. , 

We alfo very often make ufe of the Two-wheel’d 
Plough, for raifing up the Ridges, whereon we drill 
the Rows ; ; not but that the Hoe-Plough will do every 
thing that is neceffary to our Hufbandry: Yet the com- 
mon Ploughs being heavier than we ufually make our 
Hoe-Ploughs, they by their Weight, and Help of 
their Wheels, go alittle fteadier; and ‘befides thePlough- 
men, being more accuftom’d to them, prefer them be- 
fore all other, where their Wheels are of no Prejudice. 

I never faw neater Ridges rais’d by any Plough, 
than by the Hoe-Plough, nor finer Plowing; and I 
believe that were it made as heavy, and as trong, it 
would outdo the Swing-Plough, in plowing miry 
Clays, where Plougi- wheels cannot go; but I, have- 
ing no fuch Land, “have never made a any Hoe-Plough. 
heavy enough for it. However, 1am convine’d, by 
the many Trials which I have feen, that no other 
Piough can be ufed for every Hor fe-hosing Operation, 
fo e FeCtually as this I have now defcrib’d. . 

The making the Hoe-Plough is not difficult for a 
good Workman; and a few of the Holes for fetting 
rhe Beam are fufficient, provided they are made in 
their proper Places, which is impoffible for me to 
deferie exactly in a Number that is no more than 

neceflary ; 


Chap. XXIII. Of the Hor-Pioucn, Gc. 405 


neceflary; becaufe the Diftance the Plough mutt go 
from the Horfe-path on either Side, is uncertain, as 
the Largenefs or the Depth of the Furrow is; and 
for that Reafon, it is as impoffible for me to direct the 
Ploughman to the particular Angles, at which his 
Beam mutt be fet with the Plank, to keep the Share 
parallel to the Horfe-path, as it is to direct a Fiddler, 
how far he muft turn his Pegs to give his Strings their 
due Tenfion for bringing them all in Tune, which 
without a Peg to each String could never be done ; 
but when he has his juft Number of Pegs, his Ear 
will direct him in turning them, till his Fiddle is in 
Tune; fo the Ploughman by his Eyes, his Feeling, 
and his Reafon, mutt be direéted in the fetting his 
Plough ; but without a competent Number of Holes, 
he can no more do it than a Mufician can tune Four 
Strings upon one Peg. And I am told, that fome 
Pretenders to making the Hoe-Plough have fix’d its 
Beam to the Plank immoveable, which makes it as 
ufelefs for hoeing betwixt Rows, as a Violin with but 
one Peg to its Four Strings would be for playing a 
Sonata. | | 

Fig. 5. fhews the Sort of Yoke, that is us’d on 
every Ox that draws in a fingle File, as they always 
muft when they work with theHoe-Plough ; but after 
they have been accuftom’d to draw double (7. e. Two 
abreaft) they muft be practis’d for about a Week to 
draw fingle, before they are fet to Hocing ; for other- 
wife they will be apt to demolifh the Rows, one run- 
ing off to the Right-hand, expecting his Fellow to 
come up with him on the Left, and another will run 
off on theLeft to make room for his Companion to go 
abreaft with him on the Right, endeavouring to go in 
the manner in which they us’d to be placed for draw- 
ing in Pairs, | 

I fuppofe [ need not give any Caution about muz- 
ling the Oxen when they hoe; becaufe they will eat 
the Plants as foon as they come an Inch above the 
| Dvds Ground, 
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Ground, and that will fhew the Neceffity of it; but 
there is no Occafion to muzzle the Horfes until the 
Plants are grown as high as their Nofes, when rein’d 

up, as in fig. 4. 

Fig. 6. is an Inftrument of Pulveration, which 
might have been fuificiently defcrib’d by its Matter, 
Weight, and Dimenfions, withaut any Portrait, were 
it not to fhew the particular Manner of drawing it, 
being very different from that of a common Roller, 
_ whole Frame is difficult to make, and coftly.; but 
this, being only Three Feet long, is drawn by a fimple 
Pair of Limbers, held together by the Two Bars A 
and B, firmly pinn’d in at their Ends. 

Its Gudgeons muft not come out beyond the outer 
Surface of the Limbers, left they fhould take hold of 
the Plants, when drawn in the Intervals; alfo the 
hinder Ends of the Limbers, behind the Gudgeon, 
fhould crook a little upwards, for the fame Reafon. 

This Stone Cylinder is T'wo Feet and an half Dia- 
meter, and weighs Eleven hundred Weight befides 
the Limbers. It muft never be us’d but in the drieft 
Weather, when neither the Plough nor Harrow can 
break the Clods; and then being fo very ponderous 
and fhort, it crufhes them to Powder, or into fuch 
very {mall Pieces, that a very little Rain, or even the 
Dews (if plentiful), will diffolve them. a ag 

I have had great Benefit by this Roller in preparing 
my Ridges for Turneps. ‘The Weather proving dry 
at Mid/ummer (which is the beft Seafon for planting 
them), the Land was in Pieces like Horfe-heads, fo 
that there was no Hope of reducing them fit for plant- 
ing with Turneps that Year; the Clods being fo very 
large, that they would require fo many Viciffitudes of . 
wet and dry Weather to flack them ; but this Inftru- 
ment crufh’d them fmall, ‘and the Plough following 
it immediately, the Ridges were harrow’d and drill’d 
with very good Succels, 
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I have alfo made ufe of it for the fame Purpofe in 
the Middle of a cloddy Field, where it pulveriz’d — 
the Clods fo effectually, that. the Benefit of it might 
be plainly diftinguifh’d by the Colour and Strength of _ 
the Two following Crops, different from the other 
Parts of the Field adjoining on both Sides, whereon 
the Roller was not drawn. | 

But crufhing has fuch a contrary Effect from {queez- 
ing, that if this Roller fhould be us’d when the Land 
is moift, it would be very pernicious, by. unpulverizing 
it; of which Iam fo cautious, that fometimes I let 
the Roller lie ftill for a whole Year together. 

There is alfo a long triangular Harrow, which is © 
fometimes ufeful in the Intervals when the Earth is of 
a right Temper betwixt wet and dry; but there is NO 
need to defcribe it, and I icarce ufe it once in Twe or 
Three Years. 

The Diameters of the wooden and iron Pins and 
Screws, with their Holes, and the Sizes of the Nails 
to be made ufe of in all the defcrib’d Inftruments, I 
leave to the Difcretion of the Workmen, who, if they 
are Matters of their feveral Trades, cannot be ignorant 
of fuch Matters. , : 

Fig. 7. and Fig. 8. fhew the Lands of Turneps 
mention’d at the Beginning of this Work. 
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The making of the’ DRILL, bids the Ho F- 
ProuGH, &e. 


a Inftruments, 1 would add. the following 

. “ ‘4 Directions. . 

WAH. The Firft thing to be done for. making 
a Drill, is to place half a Sheet of Paper, to the 
Back of Plate 2. by pafting it on to its Margin ; and 
likewife another half Sheet to Plate 3. in the fame 
manner: 4,, - 

Then with ¢ a Needle prick cae all the Out-lines 
of A, B,C, and D, in Fig. 2. which will mark out 
both Sides, and both Ends of the Mortife of the 
Turnep Drill-box. Alfo prick through the Our-lines 
of the great Hole in the middle of A, and of the 
elliptical Hole in B, Alfo prick the little Hole at i 
in A; and at F, in B.~ Prick through the prick’d 
Line p g, in B; which is the Line to “which the Set- 
ting-{crew Fig. 6. or Fig. 12. that is to pafs Hee 
the Hole in C, muft be parallel. 

_ When the Paper j is taken off, cut out of it the faid 
A, B, C, and D, by the Pricks made by the Needle. 

Then cut the fame in Paftboard, by laying thefe 
Pieces of Paper thereon (becaufePaltboard, being ftiffer 

than 
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than Paper, will be more. fit for the Ufe).. Draw a 
Line with Ink on the prick’d Line, p . 

~ The Hole in C muft be fomething larger than. in 1 the 
Cut, becaufe the Setting-fcrew muft.be fo, being beft 
to be of Brafs, which is lefs apt to ruft than Iron, of — 
which Metal it was formerly made; but Brafs, being 
weaker, requires the more of it to equal the Strength 
of Iron, 

The Wreath, Fig. 14. 1S not neceffary, becaufe the 
Slider, Fig. 15. 1s fufficient without it ; but then care 
muft be taken, that. the Edges of its Claws A B, 
which rub againtt the Cylinderof E, in Fig. 9. be 
taken off, to prevent their cutting it. This Slider is 
fometimes made of Brafs, and fometimes of Iron. 

Thus the Workman will have the Sides and Ends 
of the Turnep-mortife, which make the Whole of it, 
whereby he may make it exa¢tly in foft Wood. 
|| fig: 7. call’d the inner Cylinder, being put into 
the Cylinder A, of the fteel Tongue, Fig. 4. where- 
by the Holes for the Axis of the Tongue, Pad the 
lower from the Top of the Mortife, do not only — 
fecure the Edges of the Mortife from breaking out, — 
but alfo give room for the Flanches B,C, in Hig: 9. 
to be made to reach as far forwards as the Axis of the 
Fongue, and farther : Hereby the Hole, in the Bottom 
of, the Flopper, . may be as. wide at the fore End, as 
at the prick’d Line at the Letter B. 

The Notches in the Spindle, Fig. 5. feem to “appear : 
deeper than.is ufual for Turnep-feed ;_ but I remember 
T have drill’d Furze-fecd with a Turnep- -drill without 
altering the Norches. As. for the Shape of thefe 
Notches, they are fo fully defcribed in Fig. 6. and — 
Fig. 8. of Plate 3. that I can add nothing to that De- 
{cription ; only that thofe being for. the ‘Wheat. drill, 
the Size of Notches for the Turnep- -drill mutt be leffer | . 
in fome proportion to the leffer Size of the Seed. 

For making the Wheat-drill do the fame as for 
the Turnep-drill. The Fig, 3. in Plate 2. is one Side 
| of 


410 or Lot IN 
‘of the Mortife, by which muft be madé Two in Paft- 
board. Fig. ro. in Plate 2. and Fig. g. in Plate 3. 
are the Two Ends of it. 

~The Cover that prevents the Wheat from falling 
down on the hinder Side of the Spindle, is one intire 
‘Piece of Brafs, which is mark’d Bin Fig. 3. of Plate 3. 
but the Shape of it, with its Hole whereby it is held _ 
in by a Screw, is only feen in the Side, Fig. 3. of 
Plate'2. and there defcribed by prick’d Lines; and by 
pricking through them, the Shape of the End of the 
Cover may be taken, which Cover is of the fame 
Shape from End to End. 7 3 

The Joyner who cannot by thefe Additions, and 
the Explanations of the Plates, make thefe Drills in 
Wood, doth not deferve the Name of a Workman. 

When he has once made them whole, he can eafily 
make them in Halves like Fig. 8. in Plate 2.. — 

By thefe Halves the Founder will make his Moulds 
proper for cafting them in the beft Brafs. But in thefe 
Ffalves for Cafting, there muft be no other Holes, 
but the great Holes, and the Hole for the Setting- 
fcrew. ee 

The great Hole in the Mould mutt be largeft at EF, 
in Fig. 9. Plate 2. and leffer in the Infide in fig.’ 8. 
for as it muft be of a conical Shape for making the 
Core, if it fhould be caft bigger within, when the 
Whitefmith bores it (as he muft) to an exact Cy- 
linder, the End E, would be in Danger of burfting by 
the Force of the Boring, as it is much thinner than in 
the Mortife. And befides this, if there fhould be any 
little Flaw in the Edges of the Hole within the Mor- | 
tife (which the Founder muft avoid as much as poffible), 
it may perhaps be bored out by means of the Hole’s 
being lefs there. The Hole muft be fomething lefs in 
the Mould than its proper Size, even where it is largeft; 
elfe it may happen, that in boring it to a trueCylinder 
it may become too big. And I believe, in the Cooling 
of the Brafs, the Hole grows bigger as the Spindle 
erows lefs. ca For 
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For the Hole of the Setting-fcrew, lay on upon 
the dark Part of Fig. 8. one of the Paftboard-fides ; 
and from the black Line p, 7, draw a Line coincident 
to it as on the Brafs, for making the half Hole A. 
by; andthe other Half of it on the oppofite Half-fide, 

Thefe Paftboards will be very ufeful to the White- 
{mith, for directing him to find the Places where the 
Holes for the Axis of the Tongue, and thofe for 
{crewing the Two Halves of the Mortife together, 
are to be made. I advife againft boring the great Hole 
with a Tool (a Bit) with more than Four Edges; for, 
it would be apt to tear the Brafs. | 

The great Hole of the Turnep-drill is bored with, 
Tools like thofe wherewith a Gun is bored. But the 
Wheat-drill is bored with a Screw-ftock, whofe Edges 
are made fharp for that Purpofe, and may be fet wider 
or narrower at Pleafure : It is put into the Hole along 
with an half-round Piece of Wood, the lower End of - 
the Stock being fet faft in aVice: The whole Seed-box 
(for it muft always be fcrewed together before it is 
bored),being put on the End of the Stock (made taper 
a little way for entering), is turn’d round it by a long 
wooden Spanner,which hath a Notch in the middle of 
it, to receive the whole Seed-box, in order to bore it 
by turning it round upon the Stock, , 

The Brafs ought to be of the beft Sort, which will 
be eafy to file, and yet not mix with bafer Metal. 

TheSeed-boxes may be caft whole by thefeMoulds ; 
but] prefer thofe that are fcrew’d together, for feveral _ 
Reafons, which I have not time now tq write. | 
' There is a Turnep Seed-box come to my Hands 
that was made by Pretenders ; I wifh it is the only one 
made in the fame manner ; for it is ufelefs; the Notches 
in the Spindle are much fhorter than the-Breadth of 
the Mortife ; at each End of the Notches is a deep 
Chanel (as deep as the Bottom of the Notches) quite 
round the Spindle, inftead of a Mark, which fhould 
be but juft vifible for cutting the Notches ; and inftead 
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of a tender Steel Spring, there is a ftrong Piece of 
Tron without Elafticity. By means of this Iron, the 
Machine grinds the Seed, inftead of drilling ir. 

What | fhall here add concerning the Wheat-drill, 
is fome Alterations in Fig. 21. of Plate 4. viz. The 
fore Share and Sheat muft be left out for drilling 
Wheat, no more middle Rows being ufed. And the 
Two Beams B B in the Plough, Fig. 1. mutt be fet 
to make Chanels Ten Inches afunder. And the double 
Hopper, Fig. 15. muft be fet nearer together, fo as 
the Seed may fall into the middle of the Funnels of 
the Beams. | ) Mex 

Tho’ there is no Neceffity of Marking-wheels for 
guiding the Drill-horfe upon Ridges; yet they are 
very ufeful for holding the Drill fteady, and to prevent 
Its tottering, which without the Marking-wheels, and 
the fore Hopper, it is apt to do, when the Shares 
_ ftand fo near together as Ten Inches ; and ona narrow 
Ridge one of the hinder Wheels might run off to the 
Furrow, and draw the Shares after it, if the Drill 
were not kept fteady by the Marking-wheels, and by 
their Hopper, which takes hold of the fingle Standard 
by Fig. 22. as is feen in Fig. 21. in Plate 4. But 
there fhould not be fo much room in it on each Side 
of the Standard, left the Plough by that means fhould 
have too much room to totter, now the Shares are fo 
near together. 

The Marking-wheels muft be fet at the Diftance 
of the Breadth of Two Ridges, which, as we now 
make them, is aboutNineFeet and an half from Wheel — 
to Wheel. | | 

The Brafs Box may be taken out of the fore Hop- 
per: And tho” that Hopper be of no Ufe to the dou- _ 
ble Row, except as is abovefaid ; yet if there fhould 
be Occafion to prefs the Marking-wheels deeper into 
the Ground for keeping the Plough the more fteady 
in its Courfe, it may be ufefully fill’d with Earth, or 
other Matter, fufficient for that Purpofe. And befides, 
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it may ferve to plant Three Rows of St. Foin, when 
the fore Share and Sheat are put in, and the Beams 
and hinder Hopper fet a Foot or Eighteen Inches 
wider, and the Marking-wheels at their due Diftance, 
as is directed in the Efay. Thus the fame Drill may 
plant Wheat and St. Foin. | 

A Drill for the double Rows might be made with 
a fingle hinder Hopper, inftead of the double one. 
And there is a Contrivance to fupply the Ufe of the 
fore Hopper for keeping the Plough fteady, and more 
eafy to make than that Hopper; but this cannot be 
defcribed by Words without Cuts. np 

The Lime wherewith the brined Wheat. is dried, 
receiving fome of the Salts from the Brine, will flick 
in the Notches of the Spindle; yet never makes any 
Stoppage to their Delivery of the Seeds but every 
Year we clean the Notches from the Lime with a 
Chiffel; and, if it were done oftener, it would not be 
amifs. 

There is an Accident that may poffibly happen, 
but never toa careful Driller ; vz. a large Clod may 
fome way be thrown into a Funnel of the Beam of the 
Plough, either by a Wheel, or by the Paddle that 
cleanfes the Sheats from the Dirt that fticks to them 
when the Earth is wet. This may ftop the Wheat 
from falling. out of the Funnel into the Trunk ; and 
then, fo far as the Plough goes thus ftopp’d, the 
Chanel will have no Seed in it; but the Dniler that 
follows may take it out immediately, which if he 
fhould negleét to do for never fo little a Diftance, he 
ought to ftop the Plough whilft he fupplies the Chanel 
with Seed from his Hand as far as it is empty. When 
there is any Danger of this, as in very rough cloddy 
Ground, it is beft to take off the Drill-harrow, to the 
end that the Chanel may lie open for receiving the 
Seed from the Hand. But if the Ends of the Hopper 
reach below the Funnels, and they are otherwife de- 
fended, as they may be, thisAccident can never ge 

When 
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When the Drill-harrow is taken off, the beft way 
for taking up the Plough to turn it, is to bore a Hole 
of about half’an Inch Diameter in the End of each 
Beam behind the Funnels, and faften a Withe into 
thefe Holes ; by which Withe. the Driller very con- 
veniently takes hold with one Hand, and lifts up the 
Plough, laying his other Hand on the Hopper to 
_ keep it fteady. ‘This Method of taking up the Plough 
hath been often ufed for the Wheat-drill, and for the 
Turnep-drill; and in the, latter the Hole in the one 
Beam holds the Withe as well as do the Two Holes: 
in the former. | | 

There are new Editions of fome of thefe Engines, 
which cannot be fully defcrib’d without more Plates; 
but fince thofe already defcrib’d are found by Expe- 
rience to be fufficient for the Purpofes they were de- 
fign’d for, new Editions of them are not neceflary, 
tho” convenient in many refpeéts. | : 

Reafon will eafily make Additions to the Inftru< 
ments when they are neceffary; as when more than 
one Brafs Spindle is to be turn’d by one or each Whee} 
for planting Clover amongft Barley after it is come up. 
"Tis done by a very light Plough, drawn by a Man: 
It plants Four Rows at once Eight Inches afunder < 
The Shares are very fhort and narrow, and fo are the 
Sheats and Trunks. °Tis not difficult to put on a 
Crank at the other End of the Brafs Spindle, in the 
fame manner that the Handle that winds up a Jack is 
puton, and to faften it at the Hole atI in Fig. 5. of 
Plate2. ThisCrank muft at its firft turning, before it 
turns up towards theLetterH, of the fame Fig. be long 
enough to reach to within an Inch of the Fork of the 
Second Spindle. Thus each Wheel may turn feveral 
Spindles, and then this Drill may plant many Rows 
of Seeds at once. | r 

When you plant Rows nearer together than Eight 
Inches, it is beft that the Plough have Two Ranks of 
Shares and Hoppers, elfe the Earth may be driven 
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before the Shares; but with Two Ranks of them, 
they will not be more apt to drive the Earth before. 
them in making Rows at Four Inches afunder, than 
at Eight, when there is only a fingle Rank of Shares, . 
But I think this near Diftance of Four Inches can- 
not be proper for any fort of Seeds, except Flax-feed 5 
and even for that Seed not neceffary. If the Land 
be made fine, a fingle Rank of Shares will go very 
well to plant Rows at Seven Inches afunder. iat 
I had formerly a Drill-Plough. for drilling acrofs 
very high round Ridges for Hand-hoeing, where Horfe- 
hoeing is impracticable: Ir had no Limbers ;. but it 
had little Ground-wrifts to make open Chanels, and. 
had Handles behind it, whereby the Driller, rais’d 
up the Tail of the Plough, when it was pafling the 
Summit of the Ridge. There were neither Funnels 
nor Trunks; for thefe would hinder the Seed from 
falling into the Chanels, both by the Plough’s going 
up and down the Ridge. The Hopper was drawn by 
the Plough in fuch a manner, that in paffing all Parts 
of the Ridge the Wheels were not raifed from the 
Ground: ‘The Chanels were equally fupplied. with 
Seed throughout: It planted Four Rows at once, at a 
Foot afunder. I ufed this Drill-Plough 30 Years ago 
in Oxford/hire : | have no fuch Ridges here, nor con- 
fequently any Occafion of fuch an Inftrument; and 
did not make Cuts of it, becaufe it is not ufeful for 
Horfe-hoeing. I only mentton it here for the Benefit 
of thofe who havea mind to plant fuchRidges regularly 
with an Engine: 1 hope their own Reafon will enable 
chem to contrive fuch a Plough, efpecially now. they 
have the manner of making the Drill, Hopper, &e. 
fhewn to them. 
[have made a very material Addition to the Hoe- 
‘Plough, of Plate 6. viz. At the fore End of the 
Beam Fig..2. is the Hole 1,.by which alone let the 
Plough be drawn, leaving out the Hole H;; inftead of 
the Hole G make a Mortife, Three or Four Inches 
long, ° 
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long, and as broad as the Thicknefs of the Tron Pin, 
the End and Nut of which are feen atC, in Fig: 1. 
This Pin fhould be more than half an Inch Diameter, 
and fquare at that End that goes into the Mortife; let 
the hinder End of the Mortife juft appear | behind ‘the 
Plank, when the Beam is at right Angles with it. 
By means of this Mortife there may “be many more 
Holes through the Plank without Danger of fplitting 
into one another the Holes in the Beain, which mut 
anfwer thofe in the Plank. | 7 
Draw many Lines from the Middle of the foremoft’ 
Hole of’ the Plank to the hinder Edge of it, at (fup- 
pofe) a quarter of an Inch from one another there; 
and then bore a Hole in that Part of each Line that 
is leaft apt to break into the next Hole to it. M 
Every Syftem of Holes in the Plank will have like 
Benefit of ‘being increafed in their Number by the 
Convenience of ‘this Mortife ; without which it is im- 
poffible to have fo great Variety of turning the Point 
of the Share to make the Share sO parallel to the 
Horfe- path. 
The Board defcrib’d in p. 403. we now ufe very 
feldom in Hoeing of ‘Wheat. 


Explanation of Plate VIL. 


IG. 1. fhews the Plank and the Harrow of the 
lateft and beft Drill-plough, moft fimple, and 
accommodated to the prefent Practice of planting 
double Rows. 
A is the Plank, with all its Mortifes and Holes; 
bis the Mortife into which the Tenon of the fore 
| Sheat of the Drill-plough, for planting treble Rows, 
- was faftened ; d is the {quare Hole for receiving the 
Seed from a Hole of the fame Shape and Size in the 
Bottom of the Funnel. 

- When the Sheat is taken out of the Mortife 2, and 
another Sheat is made exactly the fame with that, 
place them in the Mortifes 4a, and make the Two 

{quare 
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{quare Holes: ¢.c behind them, for their Funnels to 
ftand on; . Make theMortife e, which is to hold the 
fingle Standard that is to hold up the fore Hopper in 
the treble Drill, and in this to guide the Wheels alfo, 
inftead of Wreaths, that in the treble Drill are put on 
the Spindle, bearing againft the Infides of the double 
Standards ; for in this the Shares being but Ten Inches 
~ afunder, and at fuch a Diftance from each of the 
Wheels,: that.neither of them doth by rifing lift up a 
Share perceptibly ; but if the Shares were wide afun+ 
der, or there were .more of them feaching nearer to 
the Ends of the Plank, a Wheel might rife up, and 
life aShare out of the Ground, if guided by the fingle 
Standard and Elopper, as in this. The fingle Standard 
is. fhewn in Plate 4.. Fig. 10. but this has no Fork 
at its Bottom, as that has. This has only a fingle 
Tenon, and is fhoulder’d before, behind, and on each 
Side, to holdit the more firm and fteady, when tightly 
pinned down by Two Pins underneath the Plank, The 
Dimenfions of this Standard are the fame with thofe 
of the other ; but the Shoulders mutt not inicreafe the 
Thicknefs of the Standard any higher than the Tops 
of. the Funnels. 

The Four other fquare Holes, viz. f with another 
behind it, and g with one before it, are for the double 
Standards, which are to be well fhoulder’d, or brac’d 
on the Side of each that. is next to.the End of the 
Plank, and on the Outfide. There is no need of 
Shoulder or Brace on the Sides where the Spindle is 
placed, or on the Side next to the Middle of the 
Plank. is efsotl 

The Four round Holes bi &/ are thofe thro’ which 
the Four Pins pafs that hold on the Limbers, and the 
Piece A, in Fig. 2. and the other of the fame Sort 
in fig. 4. 3 | 
_ Fig. 2. and 4. thew how the Harrow’s Leg B is 
held to. the Piece A, by the Pin C. The Letters a 4 
f{hew the Holes through which the Pins do. pafs to 

ie {crew 
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fcrew the Piece A up to the Plank, and the Limbers 
for guiding the Harrow. © This Piece A is fomewhat 
longer than the Breadth of the Plank ; it is about T'wo 
Inches thick, and Two and an half in Depth. The Pin 
Fig. 3. goes through this Piece near the Bottom of its 
fore End, whereby the Harrow-tines have the more 
room to rife up, without being held down by the Legs 
preffing againft the Plank. 

Fig. 3. is the Pin C, of Fig. 2. @ is its Head, 
Bb its round Part, whereon the Harrow moves; ¢ isits | 
fquare Part, that prevents its turning, which by the 
Motion of the Harrow would unfcrew the Nut d, and 
caufe it to come off of the Screw e, and be loft. 

The Harrow is alfo fhewn in Fig. 1. as it is guided. 
by the Pieces before defcribed : B is its Head, that 
holds the Tines D D, drawn by the Legs C C. Tho’ 
thefe Legs ix Plano feem in their Middle to crook 
fideways, yet when out of Perfpective, their Middles 
crook only downwards ; which is to give the greater 
Length to the Tines, and the more room for them to 
move up. ; 
' Fig. 5. is the Spindle.in Three Parts: A is the mid- 
dle Part, wherein are the Notches d 4. This is beft to 
» be of Oak, or fome other hard Wood, in which the 
Edges of the Notches are lefs apt to wear than in 
fofter Wood ; but I have had a Set that have lafted 
the Drilling of 120 Acres, when made of Afh. B and 
© are the other Two Paris: D and E are their Ends, 
whereon the Wheels are put. The Holes hdd A, 
and the fame if the other End under the Letter E, 
are for fetting the Wheels at different Diftances, in 
order for making new Notches, or for different-fized 
Ridges: The Wheels are held in their Places by long 
Nails put through fome of thefe Holes, and clench’d 
upon the Iron Stock-bonds to prevent their falling out. 
Thefe Ends B and C need not be cut to a Square ; 
except juft enough to prevent the Wheels from turn- 
ing on the Spindle, ial 
Bee Thefe 
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_ Thefe Three Parts are grafted together by Help of 
the hollow Cylinder Fig.6. whichs being put on upon 
the Joint 4, of the Spindle Fig: 5. holds the Parts A 
and B together by the Two Pins a a, paffing through 
the.Cylinder neat its Ends, and through the Holes 
k and g. 

This Joist may be in atiother manner; v7%. One 
Part of the Spindle may enter irito the other by cutting 
it to a fquare Peg of an Inch long, and 3 4ths Dia- 
meter, entering ah Hole that fits it, at the End of the 
other Part. ” | , 

Thefe Pins will be beft to have Screws at their Ends 
with Nuts to them; and then they need not be fo tight 
in the Holes, and may be the more eafily taken out, 
when the Part B is to be taken off for avoiding Ob- 
ftructions in drilliiig an outfide Ridge. | 

The Cylinder is a Foot long, and about half an 
Inch thick, bound with an Iron Ferrel at each End; 
and if there were another in the Middle, it might be 
the ftronger. .__ 

Place the Cylinder on the Outfide of the Spindle, 
the Joint f being exaétly againft the Middle of the 
Cylinder; and mark at each End of it, in order to’ 
fee when it is in its right Place; and after it is put on 
and pinned, mark likewife on the Spindle the exact 
Places of the Holes, for the more eafy finding them 
every time the Cylinder is put on. 

Another Cylinder muft be on the Joint c, held to- 
gether by Pins paffing. thro’ the Holes 7 and d, in the 
fame manner, and for the fame Purpofe, as the other 
Joint. already defcrib’d. | | 

The Spindle ought to be of equal Diameter with the 
Bore of the Seed+boxes, thro’ which it is to pafs ; but 
this I find, needs not be quite anInch and 3 aths; it — 
may wantan 8th of it, even in this long Spindle. 

Fig. 7. is one of the Pins which hold the Cylinder 
in its Place, as has been faid; @ is its Head; & the 
Stalk, which would be better to be a Screw at its 
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lower End, whereon to’ fcrew a Nut; but then the 
Stalk muft be fquare at the Head. is 
Fig. 8. is a Sheat with its Trunk and Share of the 
'Drill-plough, which has been defcribed in Plates 4. 
ands. but the Shape of the Share, as it rifes at the © 
Socket, is more plainly feen in this Figure. | 
__ Fig. g. is the whole Wheat-drill, which at prefent I 
“ufe for planting the double Row. A is the Hopper, 
“yifing and finking on the fingle Standard B, which 
holds it up. C is the thing like the Carrier of a Latch, 
defcribed by Fig. 22. in Plate 4. I need fay no more 
for defcribing this Drill, than to fhew how it differs 
trom that defcribed in Plate 4. viz. This Hopper 
has Two of thefe Carriers, the one near its Top, like 
“the other; and another near its Bottom, which keeps 
the Plough from rifing at either End, without the rifing 
of either End of the Hopper, which is no Inconventence 
“here ; becaufe the Two Shares, being but Ten Inches 
‘afunder, ‘are almoft the fame as one; fo that at the 
Diftance the Wheels ftand from each other, the rifing 
of one Wheel doth not lift up the Share that is next to 
“it perceptibly ; as it would do if the Shares were far- 
“ther afunder, or the Wheels nearer together. 
This Hopper holds twice as much Seed as the fingle 
fore Hopper did, viz. half a Bufhel; and is divided into 
“Two equal Parts by the Partition e, whereby the Driller 
fees whether the Seed is difcharg’d equally; and if he 
“perceives thatonePart of theHopper runs out fafter than 
‘the other, he muft adjuft them by the Setting-fcrews. 
The Funnels a a, which receive the Seed from the 
‘Hopper, and convey it down into theTrunks ¢ ¢, appear 
“under the Hopper, as doth alfo Part of the Hole d, 
“whereon the Funnel ftood when the fore Hopper was 
“fingle. D fhews the Cylinder upon the grafted Spindle 
at one End, as F fhews where the other End with its 
‘Cylinder andWheelis taken off. The Ends of the Piece 
“A, which guide the Harrow, appear behind the Plank 
at ff. ~ At g in the Harrow-head is a Hole exactly in 
the 
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the Middle between the Tines, for tying on a Stone’ 
when the Harrow is too light for the Soil. Noze, This 
Hole mutt follow exactly after the Middle of the’ 
Plank, i. e. between the Two Shares at an equal Di- 
{tance from each. 

Obferve, that the Legs of this Harrow go thro’ the 
Head on the Outfides of the Tines, as in the treble 
Drill they go thro’ on the Infide of the Tines. inftead 
of the wooden Tines, may be put in common Iron 
Tines of a proper Length. | . 

The Two Hooks whereby the Plough is drawn are 

at b b. ?Tis beft for the Ends of the Hooks to turn 
upwards, fo that the Links of the Chain-traces, that 
are to be put on them, may not be apt to drop off. 
Fake care that thefe Traces be of an equal Length, 
which may be eafily made even by the Links that are 
put on thefe Hooks. ie 

Note, The Links of the Piece of Chain, whereby 
the Plough is made to go deeper or fhallower, may 
be very fmall, and:by no means in the Proportion 
they bear to the Limbers in theCut. _ There need .not 
be above Four or Five Links. If there be occafion 
to raife or fink the Limbers more than that Number 
will reach, the Cord maybe tied longer or fhorter on 
the other Limber. And when there is not the Con- 
venience of Chain-traces, they may be fupply’d by 
a few Iron Links at the Ends of Hempen Traces. 

Fig. xo. is the Shape of a wooden Wreath, which 
(when the Shares ftand wide afunder, or when there are 
more than Two of them, fo that they come nearer to 
the Ends of the Plank, this Wreath) is neceffary to be 
put on the Spindle, the End @ bearing againft the In- 
fide of the double Standards, and the End 4 being 
towards the Hopper. Tis fixt to the Spindle by the 
Screw c, which fhould not enter the Spindle above 
half anInch deep. There may be another like Screw 
to enter in the fame manner on the oppofite Side of 
this Wreath, There muft be in this cafe another Wreath 

Ee"3- : the 
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the fame of this to bear againft the other double Sean-- 
dards. And when thefe Wreaths are ufed, the Hopper 
muft have only the upper Carrier Cs the lower one 
muft be taken off. But in this our Drill for planting, 
Wheat, no Wreaths muft be on. the Spindle, except 
thofe at 4 2, which are to hold the Hopper from 
moving endways. And thefe may be of the Sort above 
defcribed, the End ¢ bearing againft the Hopper. ~ 

Fig. 11. is the Beam of the Hoe-plough defcrib’d 
in Plate VI, Fig. 2, with no other Alteration than 
leaving out the Hole H, and the prick’d Line between 
it and the Hole I; and changing the Hole G into a 
Mortife. The prick’d Line a@ } reprefents the hinder 
Edge of the Plank, behind which appears a very 
fmall Part of a Mortife. See p. 415, 416, 

Fig, 12. is the Plank, which is Fig. 3. in Plate VI, 
The Improvement of it in this Figure is defcrib’d 
InP. 415, 410. | 


An Appendix to Chap. YX. of Wheat, p, 138. contain 
ing Memoranda for the Pradtifers of this Hufbandry. 
T the Second Hoeing the Plough goes in the 

J. Furrow of the Firft, making it deeper, and 
nearer to the Wheat. The Third Hoeing fills up this 
Furraw ; and then, at the Fourth Hoeing, the Plough 
goes in the fame Place as the Second, turning the 
Mould into theInterval. ? Tis remarkable that though 
the Furrows of the Second and Fourth Hoeings be 
deep, and near to the Rows, feeming to deprive the 
Wheat of the Mould which fhould nourifh it, where- 
by one would imagine, that thefe Furrows lying long. 
open fhould weaken or {tarve it; yet it is juft the 
contrary ; for it grows the more vigorous : And it is 
_the Obfervation of my Ploughmen, that they cannot | 
at thefe Hoeings go too near to the Rows, unlefs the 
Plough fhould tear out the Plants. 

If I may preftume to affign the Caufe of this furpri- 
fing Effect,-it is, in my Opinion, the following ; wiz. 
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This open Furrow has a’ double Surface.of Ear.h, 
which by the Nitre of the contiguous Atmo/phere, is 
pulveriz’d to a great Degree of Minutenefs near the — 
Row. The Roots that the Plough cuts off on the 
perpendicular Side of the Furrow, fend out new Fibres 
to receive the Padulum from this new-made Patture ; 
and alfo Part of this fuperfine Powder is continually 
falling down into the Bottom of the Furrow, and there . 
gives avery quick Growth to thofe Roots that are 
next it, and a quick Paffage through it into the Earth 
of the Interval, where they take likewile the Benefit 
of the other Side of this pulveriz'd Furrow. When 
it is faid, that Air killsRoots, it muft not be underftood, 
that it killsa Plant, unlefs all, or almoft all, its Root is’ 
expofed to it, as it is not in this Cafe. Some think 
there are Roots that run horizontally below the Plough 
into the Interval ; but of this Iam not convinced. _ 

Tis not often that we hoe above Four times ; and 
then the Furrow is turned towards the Row at the 
Third time only. | 

There being no Danger from thefe Furrows lying 
long open, we are not confined to any precife Diftance 
between the times of Hoeing, for which we need only 
regard the Weather, the Weeds, and our own Cons 
venience of Opportunity and Leifure, 

Tis an Advantage when thefe Furrows lie open on 
~ each Side of the double Row till Harveft ; for then 
there need.only Two Furrows to be plowed on a Ridge 
~ to throw down the Partition in order for planting the 
next Crop; but if at the laft Hoeing the Furrows are 
turned towards the Row, they muft be plow’d back 
ap’ain afterHarveft before the Partition can be plow’d: 
_ This requires double the time of the other and the 
{fooner the Partitions are plowed, the more time they 
will have to be pulveriz’d before they are replanted. 
Indeed this Advantage is only when the Rows are to be 
planted where they were the Year before ; for this is 
rather a Difadvantage when they are to be planted in 
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the Intervals. Whether thefe Furrows lying long ‘open 
next the Rows in very hot dry Climates may be preju- — 
dicial, cannot be known, but by Trials. 4 
~~ As from the external Superficies of an Acre of’ Pa- 
fture ona rich Soil, Animals take more Pabulum than 
of an Acre on a poor Soil; fo Vegetables take more 
Pabulum from the internal Superficies of a rich Acre 
than of a poor one; the Pulveration, or Superficies of 
Parts, being equal. See p. 44, 45. From whence 
there is no Encouragement for making Trials on very 
poor Land. * 
" ?Tis no great Matter whether the Rows are drilled 
on the Partitions, or the Intervals ; for the Crops of 
a Field, Four Years fucceffively drilled on the Par- 
titions, were very good. After the Partitions had 
been plowed, and lain open till the Weather made them 
ulverizable by the Harrows, and then turned tor 
gether by Furrows larger than thofe which opened 
them, much Earth of the Intervals was: mixt with 
them. Thisis the ftrongeft and loweft Ground I have ; 
andif there fhould be much wet Weather after Harveit, 
it is fo long in drying, that we take the firft Opportu- 
nity the Weather allows for planting the Wheat, which 
is generally done in the above manner, becaufe at is 
the fhorteft ; but, without fome fuch Reafon to the 
'-eontrary, I prefer planting the Rows on the precedent 
Intervals. - | . 
“. My Field, whereon is now the Thirteenth Crop of 
Wheat, has fhewn that the Rows may fuccefsfully 
ftand upon any Part of the Ground, The Ridges of 
this Field were for the Twelfth Crop, changed from 
Siz Feet to Four Feet Six Inches: i, order for this 
Alteration, the Ridges were plowed down, and the 
whole Field was plow’d crofs-ways of the Ridges for 
making them level; and then the next Ridges were 
Jaid out the fame way as the former, but One Foot 
Four Inches narrower; and the double Rows drilled 
on their Tops, whereby of confequence there muft 
soi cS be 
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e-fomie Rows ftanding on every Part of ‘the Ground, 
--both on the former Partitions, and on every Part’ or 
the Intervals: Notwithftanding: this, there was no 
manner of Difference in the Goodnefs'of the Rows, 
and the whole Field:was in every Part of ‘it equal, 
and the beft, I believe;: that ever-grew on it.’ It has 
now the Thirteenth Crop, likely to’ be-very oe 
tho’ the Land was not plow’d crofs-ways. | 

The proper Times for Plowings andHoeings depend: 
ing upon the Weather, and other Circumftances, ‘can- 
not be direéted but by the Reafon and pen ay js of 
the Practifer, as: has been faid. | 

The Number’ of Ridges ‘being increafed, as’their . 
Breadth 1s now diminifh’d, occafions fomewhat the 
more Plough-work ; we: Jikewife ufe more Hand-work | 
than formerly ; but the Profit of this increafed Labour 
is more than double to the Expence:of it, 

The Decline of the Woolen Manufacture Furkithes 
us at this time with Plenty of Hand-hoers: and Weeders ; 
becaufe they can €arn much more by ae in the 

Field than by Spinning at home. 
_. 2 Tis better to make Fifteen Ridges on an’ erat 
than to leave any Earth unmoved by the Hoe-plough 
in the Middle of the Intervals ; but when Ploughmen, 
by Practice, underftand well to ufe the Hoe-plopgh; 
they will plow the Intervals clean, tho’ the Ridges are 
only Fourteen on an Acre. 

Bearded Wheat is in this Country called Cone, and 
that which has no Beard Lammas. J obferved formerly 
the Bread of White-cone had a little yellowith Caft, 
which I now fufpeét was from the Mill-ftones; for I 
have feen it be very white thefe many Years, fince 
the Millers know better how. to grind this Wheat, 
Cone-wheat W eftwards yields Six-pence a Bufhel more 
than Lammas; but towards London the contrary. 

The PRES why a whoie Field of Wheat doth not 
produce a Crop equal in proportion to a Yard or Perch 
cut, rubb’d out, and weigh’d immediately upon the 
eG & 2) | Spot, 
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Spot, may be, becaufe the Grain of the Field Iving ¢6- 


fweat in the Mow, lofes confiderably of its Weight 
and. Meafure. .There is alfo fome loft in the Ficld 
by Reapers, and by Leafers ; and fome is by Threthers 
thrown out of the Barn; and fome of them are found 
to have Contrivances: to carry: home with them at 
Night, Part. ofthe Wheat they threfh in the Day. 
‘fay nothing of thofe Thieves, who in Harveft rob 
the Field in the Dark; tho’ they are not very un- 
common, «> | i 
I miffed of making my propofed Experiment of the 
fingle Row, after I had prepared for it by plowing out 
oné of the double in feveral Places for that Purpofe ; 
_ but, in the Hurry of Harveft, they were cut together 
with the reft, without making any Trial; as fhould 


have been made, if my Illnefs had not prevented my | 


Attendance in the.Field at the time of Reaping. 

.. The Praétice and Inftruments that are left off for 
better in their room, as the Quadruple and Treblé 
Rows, &¢. are ftill ufeful to: be fhewn, in order to 
deter others from going into am inferior Method ‘that 
“1s now.exploded; for fome might think it an Im- 
provement of the double Rows, &c. by their own 
Invention, if they fhould not know it had been al- 
ready tried. | ti ba 
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Riificial Pafture of Plants exceeds the Natural p.27, es 
Atmofphere, by Rain and Dews, reimburfes the pul- 
veriz’d Karth | ° - +: Feyonarts 


B 
Barley, a hoed Plant of it produced Fifty large Ears - 65 
Barley drilled on Ridges muft be reaped =~ - 6 
_ But needs not be bound up in Sheaves + ibids 
_ Barley. is the worfe for Seed by being fown at Painey 239, 


i itty oe 
Blight, the true Caufes of it - - 144, &e, 
Remedies againft the Blight - = 149, &e, 
| Breaft-Plough infufficient for Tillage of ftrong turfy Land 
ap. : | : ha 
Change of Species of Plants not neceflary on account of dif- 
“ferent Nourifhment - Ne) Ae 217, See. 
Change of the Individuals of fome Species of Plants, why 
ufeful Be, MIR tM - §239 
Clover, Broad, a Damage to Barley when fown amongpit it 
: 188 
A Remedy againft it > - - ibid. 


Cytifus, why it cannot be fo great an Improvement in Enge 
land as St. Foin ~ =~ = ~ = tom 372 


Dung, in what manner ’tis beneficial - © = 29, &e. 
Dung is the Putrefaftion of Earth altered by Veffels 31 
It may afford fome Warmth in Winter, but is fometimes 


injurious by its Hollownefs - - - 34 

A confiderable Quantity of Dung is neceflary to the Old 
Hufbandry, but not to the New - - 33 
Dung, when reduced by a thorough Putrefaction, is next to 
nothing ~ - ~ 4 Lfi Tha 275 
Why Dung is not injurious to Corn, Se. ss 33 
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» Dung, why more beneficial to Turneps than to other Plants $8 
Grofs Dung, why it oo be oe the Kitchen-Gar- 
is den - ~ 30, Ta. 
Earth, Gehan of a Foot of it, andof aRow 124, 125 
Particles of Earth much more heterogeneous after paffing 


_Veflels - - = = 237 
Effluvia of Animal Bodies noxious ~ . 32 
Equivocal Generation difproved “ - 78,79 
Exbauftion - wi - 270, 271 
Food, or Pabulum of Plants, what it is - 14, Je. 
Froff, -how it is advanrageau < - 116 
furrow - Ir4 

Furrows lying long open bext the Rows of Wheat bene- 

\ ficial ; and the Caufe’of at eae 422, 423 

Graf natural, why not killed Pi conftant Feeding 187 
H 

Harrowing, how injurious = ~~ , ° - 46 

Of ‘harrowing Wheat-Ridges | =...» 100, LOL, 103 

Heat, the very leaft Degree of it hard to diftinguith from the 

very leaft Degree of Cold - 34 
Hills, Mr. Bradley's ‘ean Arguments met them an- 

fwered 248 

’ Wet Hills made dry by ss, them pre the Deicent 
241-247 

Hoeing i in general defined, - - 47 
Its Ufes and Benefit ~ 47—73 


. The Error of fanfying that Hoeing lets in n the Drought 52 
Hoed Plants do not impoverifh Land, as fown Plantsdo 71 
Horfe-hoeing.: Mr. Evelyn’s Obfervation of an Orchard, kept 
in Tillage, coming to Perfection in half the time of one 

: not plowed -~ 57 
Horfe. hoeing fupplies the Ufe of tac Motion — : ins 64 
“It equals Dung . » 94, 269 
Its Benefits difcovered by ane ie Colour of ‘the Plants 
next to it gy 


vw Comparifon of it with Hagds hoeing : Ej 
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Some genera! Directions for performing me Horfe-hoging 
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The Reafon why Intervals may be narrower for Barley than 


for Wheat | - ~ ivvewh ~. 63 
Land ftrong and light = rat 38, &Fe. 
No one Arable Land exceeds another above twenty times 
in Richnefs patie het the ob y = R44 
Land burnt becomes next to barren acuhytw 40 
Land without Cement is unfit for Tillage ~ 44 
- Land that is unfit for Horfe-hoeing aie coms eR - 
Buferne deferibedocs) fete 0 ¢! onosinie'l to cole 1 ogg 
The Goodnefs of Luferne - - - «» dbid. 
The Antients Superftition concerning it 194, &c. 210, ec. 
Swelling of Cattle by eating Luferne when green 194 
Why Luferne is more proper for the Hoeing Hufbandry than 
_ the common Hufbandry in England 199, &e. 
The Soil moft proper for Luferne 9 (0-0 =) 4204 
- Dire@ions about planting Luferne - 205, oc. 
Luferne decays as natural Grafs increafes amongft it 197,c. 
at 
M ies Prd. # ey 
Mints, feveral Experiments made on them 4) ine Bytoe. 
Obfervation upon thofe Experiments, and Inferences from 
them mi ED = ° 11, €&e. 
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New and Old Hufbandry, the Differences: between. them 
. retiae | | eres 2545 Fe 


Objeltions likely to prepoffefs Peoples Minds againft making 
. Trials of the Horfe-hoeing Hufbandry anfwered 64, Sc. 
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P 1 | 
Pafture of Plants defcribed: © + esinoves 225 &e. 
How the Vegetable Pafture differs from the Vegetable Pa- 
bulum = 2 fio orivesl= eet 22 
The artificial Pafture of Plants vaftly exceeds the natural 
' ne Bie ST es 
Plants, annual, that live the longeft, have moft need of hoe- 
ing ~ - os -. (92 
They are more altered, as to their Growth, by Culture 
than by Climate - - - 204 


There is no need to change the Species of Plants in Hufbandry, 
on account of their fuppofed different Nourifhment 214,0%, 
Dr. Woodward’s Arguments for the vulgar Opinion in this 
Matter anfwered ” - 214, a 
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Mr: Bradlay’s Arguments for the fame. vulgar Opinion afi- - 


°3 . fwered- -~ i 4a} 222 
Mr. Bradley's Araaetients from the perpertdicular Growth of 
= .Plants anfwered ~ -" 66; fc. 228, &%c. 


- Why Jong tap-rooted Plants do: not fucceed (o well after one , 
Dn another; as they do after thofe that are not tap-rooted 232 
. Individuals of feveral Species (or Sorts) of Plants, are bene- 


! ficially changed. - - - * 238, &e. 

: Rartition, what-it is ~~: ~ 1 6r 
The Width of Partitions i iti pie latel Pradtice 108, &¢, 
Ploughs - - - 277, &Fe. 
~ Hoe-Plough i PNT seo ZG Ee, 
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Reicktime for drying of nee Wheat tordrill + 14t 


sRiiges, the Methods and Resfahe for making them 241 
Ridges of Six Feet, Reafons for as them off 108, &e. 


Roller,: when injurious mo ie 0 46 
Rooks, to prevent their Damage — ~ = 107, &¢. 
* Roots, their Defcription - 1, &ec, 


Several Ways to:difcover their Sinuiianet Extent’. 2, &e, 
ono'The Caufe of Peoples being deceived in the Extent of Roots 5 
Great Length-of Roots neceflary, on aecount of their Office 7 
How Roots and Guts agree, and wherein they differ 6, &c. 
How Roots take'in the Pabulum: 9° = - 4I 

.. “Roots: have a Communication in all their Cavities 13 
Roots fupply each other reciprocally with Water and Food ibid. 

» Roots cannot eafily penetrate, unlefs the Land be opened by 

VO .fPillagew: ‘sg - 

. The Rotting of the Roots of broad Clover, ane St. Foin, i is 


a Manure to Land. - 235 

mie the Inconveniencies of too niariy or too few on an or 

122, Ol. 

-» Reafons for- Jeaving off the middle Row 108, &e, 

?Tis no great Odds whether the Rows of ‘Wheat, 7c. ftand 

on the precedent Partitions, or the Intervals. A24 

Rows too near, and mixed Crops, difcarded - 6z 
Single Row propofed for Smyrna Wheat 136, &fc, 

Double, Treble, and-even Quadruple Rows, are each called 

One Row > - = 62 

S 

Sh. Foin, its Dekvipton and Names 157 

Direétions for planting and Hordes it = 159,&¢. 
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St. Foin, and other long tap-rooted! Plants, fuffer more by 
their Pafture’s being overftocked, than otherPlants do“167 


Dire@tions about St. Foin Hay ATI AP Op aOR BS e, 
Quantity of St. Foin-on an Acre . =" 486 
’Why St. Foin makes’ a‘forty times greater Crop om poor 
Land, than its natural Grafs or Turf see LY , 

- Dire&tions for faving St. Foin Seed - 178; &e. 


Of feeding St. Foin by Sheep. = Boar er OE 
St. Foin Plants not killed by cutting off their Heads, 138 
St. Foin takes Nine Parts in Ten of its Nourifhment below 
the Staple of the Land - - 492 

Of breaking up old St, Foin eer > 189 

- Great Improvement made on Arable Land by St. Foin 
) 188, &¥c. 

Sarrition - ° Oe - 535 <0. 
Seeds, in their natural Climate, do not degenerate 238, Se. 
Caufes:why Seeds, as to their Individuals, do degenerate sid. 
How to know the moft proper Depth to plant all forts of 


Seeds at © ~ 58, ee 

Some forts of Seeds come in the Air, or by Birds 78 

- Sheep, how injurious to drilled Wheat - 149 
Smuttine/s of Wheat - - 439 
~ The Caufes of Smuttinefs - ~ ibid. 
The Cure of Smuttinefs - : ibid. Ee. 
Ssils differ chiefly in refpect of Heat and Moifture 20,2 
A Soil can be exhaufted by nothing but Roots 276 


There is no way for us to enrich a Soil but by Pulveration, 
and keeping it from being exhaufted by Vegetables ibid. 
Stratum: The Under Stratum of light Land may be. richer 


than that of ftrong Land - 191, 2386 
Tillage beneficial to all forts of Land - 36, Se. 
Tillage can never make Land too fine: _ - 44 
Tillage of the low Vineyards = - = 56, &e. 
Infufficient Tillage, how ’tis injurious _ 40 


Tillage can pulverize as well as Dung ° 355 Fee 
The Plough, in Field-tillage, why preferable to the Spade 280 
The fame Quantity of Tillage will produce the fame Quan- 


tity of Food, Se. = 230, Se. 
TLranfplanting - - - 48 
Trees, the Damage they do to Crops is by robbing, as Weeds 
only - ~ + 74 

The Reafon why fome forts of Trees endure hard Winters 


better in England than in Languedoc < ZO2 
. | Trials 
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Trials. unexpenfive propofed . -.. sf nts. =. 5153, Se, 
Turneps, the Soil:moft proper forthem., <=... 79 
_, Direétions concerning them: ., => # Pity so 
>» Advantage of drilling and horfe-hoeing of Tannen ibid. 
iompven manners of, fpending Turneps ‘by Sheep yA WTOa 2 
Voeriigs and tf tiie - I i te 


Bree owe their great Produd to the Hoe-tillage 5" and 
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Weeds pernicious in feveral refpets’ = thud. Oc 
Their Robbing proved by Experiment 74 
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~. ‘mon Hufbandry ray 
5 "The Race of Weeds moft likely ¢ to be bicehtiited by hoeing 77 
’ Weeds cannot'be killed before they grow » ada! 


Wheut, -why it requires hoeing more than Spring-Corn 9255. 
DireGtions about drilling and hoeing of Wheat See Chap. ix, 


“How a Wheat-Crop i is augmented © * 119, 6, 

~ Of feeding Wheat by Sheep = 148, €9¢; 
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_ | heat 129, Ge. 
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